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. PREFACE 

\ The increasing contribution of mathematics -to the. culture of the 
modern world, as well as its importance as a vital part of sci^entific 
and humanistic education, has made it* essential that the mathematics 
in our schools be both*well selected and well taught--at all levels, 
from the kindergarten* tljfrQUgli the graduate school. 

With thit; iti mind, mathematical organizations *in the United States 
cooperated in the formation of th^ School Mathematics Study Group 
(SMSG). '^The general objective of SMSG is the improvement of the, 
teaching of mathematics in grades K - 12 in the' schools of this 
country/ The National Science Foundation has provided^ substantial funds 
for the support of this endeavor. 

One of the prerequisites for the improvement of the teaching of 
mathematics in our schools is an improved curriculum- -one whi*ch takes 
account of the increasing use of mathematics in s^,ience and teclinology 
and in other areas of knowledge, and at the same time one which re- 
flects recent advances in mathematics itself. Among the 'projects . 
undertaken by SMSG was that of enlistir<?!a^group of outstanding 
mathematicians, educators, and mathematics teachers to prepare a series 
of sample textbooks which would illustrate such an improved curriculum. 

The development of mathematicatl ideas among yo\mg ^children must 
be groxmded in appropriate experience with things from the physical 
world and the environment. The materials in this publication p^wide 
for young children an ^.ntroduction to the study of mathematics that 
reflects clearly thi& point of view, in which growth: is from the con- 
crete to the abstract, from the specific to the general, ^^jor emphasis 
is given to the exploration and progressive refinement of ideas 
associated with both number and space. 

The writers have relied on the existing SMSG kindergarten and 
first grade materials as a franiework. However, tne writers hope, 
that this special edition will better meet the needs of disadvantaged 
children. 

It is not intended that this book be regarded as the only de- 
finitive wayp of introducing good mathematics to^culturally deprived 
children at this level. Instead, it should be thought of as a safnple 
of the kind of imoproved curriculum that is needed and as a source ol 
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suggestions for the authors of commercial textbooks. It is sincerely 
hdp6d' that this and other {exts prepared by SMSG will lead the way to- 
ward inspiring a more meaningful teaching of Mathematics, the Queen 



y ,a)ad Servant of the Sciences. 
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Chapter 1 
^^^^ . ; SETS AND NUMBERS 



BACKGROUND 

T' . A set is just a collection of thijigs.- jSe children in yonr classroom, 
.•Ahe.'books on the bookshelf^ the letters of ^ the alphabet, the nmbers used 
^ in '90iinting'are each a set*of tfc:ln^. , . 

The things or objects in the se-Ji are called members or elements of 

{the^^cet. ;pie members of a set belong tr^.ii. Suppop ve consider the set 

\ of inen, vhp have Been president of the United States' o^ America, George 

" %sliington*is a member of this "set. Alexander Hamilton is not a member 
* • 'i 

of this set. — ^ / 

\ A set may consist of a variety . of objects. A prime characteristic 
Q.f ^ set is that there is a. method or inile whereby set yiembership or 
nonmembership can be determined. Suppose ve consider the set of objects 
on th^ teaclver*? desk.. The criterion for deliermining whethei or not a 
particular object is a member of the set is, "Is this object on. the 
, teacher* s desk?" 

A set may ha\* many members; it may have a single membej^,^ it may have 
no members at all. If a set has no members it is named the empty set. 
There ds just* one empty set although it may hav6 many descriptions. Some 
descriptions of the empty set are: 

the oceans bordering the' state of Missouri 
the squares with five sides 
the counting numbers betweep 8 anld, 9 
tlie men students enrolled at Vassar College. 

^ Let us consider a set whose elements are 

- wagon, bicycle, scooter, doir; block. 

.A set whose elements are 

w^gon, bicycle, scooter 

is a subset of the original set. 
A set whose element is 

doll ' . • • 

is a subset of the originaO- set. Tliis set has a single member, the doll. 



To mderst^d 
we convey ,the 



* The, study of sets prepare for the concept of number, 

• now m do this let' jus consider a related problem. How dc 
notit^h of red? Suppose a child is beginniug to learn abciit color.,, and 
we want him to learn to identify "the color red. We would surely point to, 'or 
to'uchj all pf the red ol^ects around, trying t.o le^d himlto conceive of the 
color red fts the p3?operty 'which is shared by all of-thesfe objects. , 

, ^ How do we ^develop e concept of the avimber seven? lit 'is"^surely ^ ^* • 
property which is ^lared by all of th^ sets having severl^ members. Bu^^^ . \ 
this raises a difficulty. Can yfe'' talk about all of the /sets having a. / 

-certaiVi number of members without h^vi«g the notion 4>f Auraber? Even %iiapler: 
can Ve decide when two se%s have the sahe number of members without knowing 
liow to count them? ^ Can -jo\x discover whether there are pie sanie number of 
boys an^ girl^ in a room withoiyji^ cotinting? Is thexe a lbcS^ for each giri--^ 
and a girl for each boy?^-^We can palfr'^^^ich boy with a iirl. Can we find * 
out whether there the same number of cup^ and. saucers in a shelf without 
counting? Is there a cup f^r each saucer and a saucer' for each cup? We 
can pair each cup with,^ wucer. Thus, there is a wg^ of deciding whether 
2£ 22i "^^Q s^'^s have the same number members withou t knowing anything 

^abou»t numiber. ^ J , 

Suppose we are given two sejts v/hich we wish to ccinpare- We my -pair 
/each membernof the first set with a member of the second ^et as long ae 



possibly. If we run out 'of members of the first set ' 
set,, we know that "hhere are fewer members in the firs: 



8feond ^;if both sets are exhausted at the same time w^ 
as many members as the. second; §uid that the second ha; 
as^ the firsrt^ or that the sets ajce equivalent .^ > If t: 
up first we say there are more members in the first 



We can describe these possibilities by saying ye 'try 
correspondence between the^ elements of the two sets. 

sets ar.e equivalent. * ^ * , / 

\ * ' ' ' / 



ut not of the second 
.Bet than in the 



say the first has 
J aq many member^ 
le second set is us.ed 
"^^^^ it^ the second , 
bo det up &, <^nB -to- one 
, rr we succeed, the 



. ^Equivalent ±a not synonymous with equal ! Twc/sets aire egOal if and 
onl^ if they liave the same members; i.e., the setsy!' aiid ,B are equal 
if and only if member of A is a member of / B and 6veiy membe? of 

B is,a membe;: of A- Fpt; example*: the set conslsting^f the President, 
Vice -Pre sident^; and the Sedjetary of State is equivalent to the set 
consisting of the Brlti-h Prime Minister, the Chancellor of Exchequer, 
and the Minister of War, but .these sets are* certainly n^t equal.. . 
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Suppose we are/ given two sets which we wish to compare. For- example , if 
we want to compare the set of toys in the classrpom ^th the set of girls, 
we caa form^couples as long as possible'. If ye* run out of boys first, there 
are. fewer boys than girls; if we run out of girls first, there are more boys 
1^ girley-if everybody has a partner, then there are as many boys as girls, 
and the set of bdV^ is equivalent to the set of girls. Notice that counting 
*i^ not nejcessary. . • ^ ' ^ 

Manipulations with sets of physical objects are intended to develop 
an understanding of whole nvmbers. The numbeY of members of ea set, ©r Just 
the number of a set,, is the property common tj? all sets equivalent to that 
sat. The number four is thejD^operty common to all sets equivalent to 




or to 







We see S'o& the pictures above thatNthe set of cats is equivalent to the 



a box - it is easy to - 
ets. The number of one 



sit whose members are a ball, a cap, a chair, and 
set up a one-to-one correspondence between these ^ 
set is the same as or equal to the number of the ,6ther set. . . 

Tims, the notion of equivalence undtjriies the concept of 'whole numbers. 
iie will see that the notions of ' more^ than" and "less thaa" ^ead us to the 
idea of inequality of number. 

' Frequently, the elements of a set pi-esent themselves in a natural order. 
For instance most English speaking people would list the members of the seii 
of vowels as a,, e, i, o, ,u.; It is. natural to list the elements in this 
' order because this is the order on which they were learned. It'is convenient 
because without undue checking one can be sure he has not omitted any member. 
Similarly, it ic natural to L{st the members of the set of letters of the' 
alphabet as . ' » * > ? * 

a, b, c', d, e, f, ^, i> ^> ^> ^> ^> ^> ^> ^' 
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In ordinaxy writing w£ write this set as ^ ' 

a, 1), c, ... Az; . ' 

IThe three dots, mean "and so on in th*e samb manner". They are- used 

• tOi indicate the j^mission of certain members. |f * . 

Essentially, to "order" things is to list or arrange them in some 
particplar fashion"". One can then say dt each element wh^ch of the other ^ 
elements it "precedes". We do this hy [coriiparing'pairs^of elements in the 
list and deciding which element pre*cedes the other. The' word' "preced>38'i 
may he replaced hy "ab^"^ "^Jelow", "shorter than", "greater than" and 
60 on, depending on the elements to he orderecf. 

For example, consider the set of names 

James, Wilson, Smith, Alton 
If we order these elements alphabetically we have ' 

Alton, James, SmitJj, Vilson. 
We call this'^set an ordered set. 



Let us establish some ordered sets beginning with the set vbose' element 
is 1. We continue y 

'I 

^ 1, 2, 3, ^ . ' *^ 

1, 2, 3, ' J ^ 

mid so on. 

^V^e see that each of these sets is a subset of each of the following . 
sets. Thus, ^ ^ ^ 

' the^set whose element is 1 is a subset of the set whose 

.element is 1, 2; 

the set whose elements are 1, 2, is a subset of the set 
whose elements are'l,) 2, 3, and so on. 

^ By comparing these sets, callea standard .sets , we can determine 
which belongs before t**e others in ordering these sets. For exaii5)le, 
ve see immediately that the set whose members are. 1, 2, 3 belongs before 
the set whose members are 1, 2, 3, h, 5, 6 in ordering these standard sets. 



Nov let us coneider^the sets with the following lelements: 
* Joe, B0I3; 

* \ ' Doris, Nora; 

* Bill, Fred. * . / 

, Each of the sets is equivaleat to any other in this list. Let ^ 
us consider all the sets equivalent to any one of these ^ given agts, fgr 
example^ the set. whose members bj:^ Bi^JL, Fred. Among the "sets equivalent 
to this^t is the^ standard set whose elements are 1, 2- These sets all 
p6ssesB a common property; .their equivalence to the standard set with 
elements 1, 2. This property is 'independent of the elements of the set, 
ye call this common property the nxanher two. We say the numheV property 
or the number of the se-^ Bill, Fred is 2. • 

To each set of j eq^iivalent sets, we assign a spfoken name and i^itten _ 
sjTnbols— words and numerals--to naxae the consnon property, the number. 

The ordering of sets shows us how to order nupibers . We say that 5 
ris-. greater than 3, ; \and that ^ 3 ' is less than 5 because, if the members - 
of a set df 3. "^are paired off with^the members of a set of 5, there 
Vili be members of the latter* set left over. Notice that if one set has ^ 
more 'members th4n another, then the nilmber of . the first set is greater 
than the numbei- of the second set; if the first set has fewer members, 
then the number of the first set is less than that ^f the second; and if 
. sets are equivalent then they have t]\e same number. The Kprds ^'more than," 
"fewer than," and *^equivalent" refer to sets.* The corresponding words 
for number are "greater than," "less than," and "equals." 

The number of a set may be found by counting the members of 'the set- > 
At thi^ stage, the children will learn to find the number property of setS 
with at 'most ten elements with relatively few errors. For sets with 
fewer than 6 members, we hope for an identification of the number property 
without counting. We try to build this perceptive ability by 'many e:;araples 
of such sets arranged in different sorts of patterns. 

' There are two important facts whidh children should discover in 
connection with counting. First, the order in which a set is counted is 
dB?naterial. Another child counting the same set but starting vith a\ 
different member and proceeding in a different order will get the same , ^ 
number. Second, if two ^ets are equivalent, counting will yield the eame 
result, /ihis last fact shows us that the name we assign by -ountiog a set 
» really depends only on the number of the set. 
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l-l..^ MD MEMBER 

PJKCEVE: ^ To introduce the ideas of set and member of set and the use 
* of these terms to describe things ve observe ^aroxind us. - 

VOCABULifflY ; Se^, member. 

^MESRIAIg: l. A variety of small objects: bopks, blocks, pencils, crayons^ 

sheets of^paper, paint brushes,, scissors, game boxes, beads, 
, ^ . . Pe^s, balls, clothes sins, bo^-fle caps. 

'2- ^ variety of flannel board objects:' animals, fruit, stars, 
■trees, story-book charact>rs, 'stick figures; etc. (Exclude 
geometric shapes at this time.) 
3- Magazine pictures of collections; a family, automobiles, 
* * telephones, clothing, food, toys, planes, trains, and 

; , ^ * **any other appropriate illustration. 

SUGGESTED PROCEDURE: 



fflE- BOOK AJi^TIVrriSS : - • . . 

Use the terms "set" and /'member" infoiroally but systematically with 
•the children before any formal class vorlc on sets. 
For exaiK)le: 

This is our set of books . ^ . 

Is this your set of blocks ? Is this red block a member of your 

set .of blocks ? * 

Is John ^a member of ttie set of boys in the classroom ? , ' , 

Children may be familiar with sets of dishes, silverware,, blocks, ,etc. 

If cot, use sets of things that are familiar to children in your class. 

Such examples are helpful when first developing th^ .meaning of the term 

set. toe following may be used as a guide. 

Ask several children to name the members of each of the following: 
The set of things .he would , like for Christmad; - 
The set of childr^jn seated at his table; 

' . The set of things he likes to' play with; 

The set of colored crayons he'd like to use. 

In each case, mention specifically the members of the set. For example, 
refer to Jim's set of Christmas presents as bicycle, baseball, airplane oi; 
to ^oe's set*of friends at his table a^ Mary, Bill, Leroy, etc. Since the 
members of a set need not show any relationship other than that they are 



.mej^ers of the same set, it is helpful to use such sets early in the program. 
Jpr*e:fflL5ie, place a set of flannel cut-outs such as a bird, apple, star, 

and. rabbit 'pn the flannel board. After the children have named the members 

of the set, *ask questions such as:_, *^ 

Is the rabbit a member of this set? lYes.) 

Hbv do you know this is true? (We said the rabbit was /a memiher of 
the set. There is a flannel cut-out of a rabbit on the flannel board. 
It*s there.) 

- Is a 'dog a member o£ this set? (No. ) 
How do ^ knov the dog isn*-t a member of this set? (The dog doesnH 
belong to the set. There isnH a cut-out of a dog the flannel 
board. The dog isnH there.) 

Similar questions may be asked about other things which may or may not 

be members of the given set. Then show- the children other collections 

and ask them to name the members. Children can be asked to pick a collection 

of objects or cut-outs and request the class to name the members. Refer to 

each set as a set as well as a collection. These descrip'tions of sets * 

should be explicit. . i 

We have many books in our room . How can we talk about these books? 
(a set or collection of books *in our room.) 

Let's look at this set -of blocks (none 'of the blocks should be the 
same color) on ^ desk . 
* • ^^"^ blocks are members of this c ollection ? (a blue block, a ro^ 
block, etc.) 
Use sets vhich have only a single member'. 

We have a set of teachers la . this room. Who are the members of this 

set? (Miss or Mrs. ) ^ 

Are there any other members oij this 'set? (Wo. ) 

Look at the set I have placed "*off .tfe^ flannel board (a siijgle star, ^ 
rabbit or apple). , * , . • y 

Is this a set? (Yes.) 
Name the members of this set . ( A star . ) 

if the children use the term one star, say: 

Ye?, that is true . There is a single m ember in the set of stars on 
the flannel board. 



The ide^s of set and meciber should be used throughout the day in . 
classroom activities' if the usage is not overly contrived. Correct language 
on th^ part of the teacher will eventually make these terms a part of the 
children's vocabulary . No atteicpt should be made to drill on these -terms. ' 
If the children's responses indicate that they understand the meaning of 
the terms^ the teacher should show approyal in some way and repeat the 
correct terminplogy. T 

USING THE PUPIL'S BOOK , pages 1-6. 

These are teaching pages. Be sure that eech child has his'book opened 
to the correct page. Display the page so that all children can see it. 
Read the title and point to the words as you read. 

t Select a child to come to the front and name the members of the - 
set shown on the page. Be s\ire that he points to each member as he says 
the name of the member. 

Give the child a crayon and on the pages listed below, ask him to 
iqark with an X the memb'ers of the set indicated*: 

Page 1: the set of fruit, (Ycu may have to prepare 'the. children for 

the children for this lesson by talking about various kinds, v 

"££Hii"- ^o^^ "fruit" may be unfamiliar to some 

children. ) * 
Page 2: the set of animals. 
Page 3: the set of things to eat. 
Page h: the ^et of toys with wheels. 
Page 5:^ the set of things to wear. 
Page 6: the' set of things that fly. 



fe ^^tld Member - Teaching Pag e 
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' '^Setfand Member 

ff — - 



Teaching Page 




A**- Art activity: , Have children diaw pictures of sets and .orally name ^^li 
- , ' * 

•fiembers. Suggestions; child's. own family, story-book family/ toys, 

things tTiab grow in the yard. 

Oraly reading of a story dealing with a family or set of 6ome> sort. 



.2. 



Provlae 61d magaz^n^ and^J^ave ^children cut out pictures of Sets. 
. '^These may he mounted on aa$ paper^. * * ' ' ; * 

k. Tl?e dailj^^ calendaiimay.'be used in conjunction, with the vocabulary 
^ , * ^iptroduced* ^ (The set of days ;Ln t^ft week, the sejb of days ve go iTo 
' * ' schpol.) • ' - 'i * ' ' * 

•5* Four or five childj^en jare assigned a show-box or cigar. ^ox^Jas "hoii^voi^"... 
They « are* '^to toing^a -Set* which can be used for the claeswork the following 

* da/.^^ome discussion .may be needed concerning size, quantity, etc* of 
items which covild be brought for this purpose. This activity is helpful 
i^ provi^ihg a variety of materials used and serves in a small Vay to * 

./ V familiarize parents with the child's i.tork. ,v > 

* The following lessoij is suggested in conjunction with "the^aSily" 
presenWdVln most child3;en's readers. Use illustrations and make references 
to this family to-clarffy the discussion. 

We ' read a. story about a family toga ^. 

The family is a collection of people . Is that a set ? (Yes.)' 
Who were the members of this family ? (Use flamel board material 
6r'pfctures to 'suggest another, father, ' etc. ) 
/ Each^ one ^in the family %is an important member of it. 

' J^s"^ M Q^^^ peyson in the family is a member of - that set, so i_s eac^ 
th'in^ in ag^get called 8 member (e-.g., children are members of our 

.le.t' s fhink of some of the sets we found in our room and narae their 
m^bers. (Review the sets previously discussed, and decide H;hat their 
members are. First describe- the set; then namis its membei^. ) 

Point out .that some things are not members of some sets. For instancy: 
The books are ^ot members of the set of p£.int brushes; Johnny is not a 
mojaper of the set of girls. ^Children enjoy answering such questions as: 

"Is the flag a member of the set of books?'' Be sure to emphasize: that the 

* *^ ' . ^, 

members of a set need not be the same kind of objects. You might use a 
*• 

flannel board illustration of the following^ sort. 

22 
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;Be siire that the classroom activities, include cohsiderahle' manipulation 
''by the children of sets .^f objects. Worksheets may^be used (you might ask , ' 
the' Shildre^^o draw a ring around the set of stars, or the s^t of trees/ 
oil a vork^heet) but physical manipulation of objects is essential/^ Key 
relationships that children need to understand are extremely difflpiilt to 
convey in pictures becaxise the pictures do not permit ^movemeut of the objects 
shovri. Ftathermore, the actions of the children contribute to learning. 
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; :dBJECTIVE r ' To d&velop the idegt of the set with no njefiibert. 
■^l^J^^Pmi ''Ea^ty set. * - . . I 

-Zdro i^s the nimiber of m^hers of the empty set, f * *^ 

\, - , • ' " • * . <» - " f 

. MA3IBRIALS ; 1. objects: disks, paper clips, "ke^s or like, material. 

^ 2. Four containers (covered Uoxes, hags) 'in vhich to place 

^V-' collections of materials • ' ' * 

-» " • . « ' • » 

.'SUCGESTEib PRbCBiroRE ; ' . ■ • - ' ^ ^ 

: PRSjB06k AC^VragS: ^ * , ^ ^ ; ^ • ' ^^^^^ 

A concept of the set with no members can be developed through an activity 
.such as the following: 

V . _ - 

Place collections of materials in three of the foiir boxes. Begin the lesson 

i * ■» " • 

by observing the four boxes and saying that we are lookihg for a special 

set in one of the boxes. Have one child at *a time select the box that 

he^thinks is the one that they are trying to, identify. Ask him to open< 

the box and describe the set of objects in the box and also to name the 

members of the set. (Sets may cpnsist of members which are very dissimilar., 

they may be dissimilar only in color, e.g., red, yellow, and blue pencil3, 

or the me'bibers* may be similar.) One of the boxes should contain a set with 

a single member, and the "spetial" box shoiLLd contain a set which has no 

members.^ As the child selects this particular box, he will note that 

the>box is empty* ' ^ ? . * 



" special " box is eiq)ty , * . » 

What do you ' think gie naitie of this set is ? (The empty^et, ) 
Yes, wlien there are no members in a set, it..i£^called the engty set , 
' has some pieces of candy on hig^^d^^ and nothing else , 

-^"^ Sii candy , , . . . ' 
' ^^t set of things does he have on his desk ? (The empty /set, ) • 

You may wi^h to use children's pockets instead of boxe^^ or bags, to 
. repeat the kind of activity suggested above and again ob >erve .sets with 
a single member and the se't with no members. / 

^ / 




rjSnjQ WE RJFIL'S BOQK ; pa^es J.9: 

Page 7 J is a teaching page* 
to do* .independently/ 



Pages^ and 9 are {or^ihe children 



In using Page 7, ^ have the children Qpen their boc^s to the, cctrrect 
, ' • / * " 

jage. Display your jbooks so* that the. children can see^ the page« .iff ad the 

tiile./ poititing to Ithe vords as you read* Point to ^ne of the set?. Call 

XiTi jbl child to nejoe, the inenibers pf this set. tlj^ same with the other 

sets, \^ben the children are asked to nnjne the members of the empty set, 

be.^.sure that they recognize* the fact that" it has no^memberfe* Say, "This . 

set has'.nQ members. '»1*at do ve cqH the set that has no lasmbers?" (Tlie 

empty set.) Sele.t a child to comfe to t^e boqk which is displayed. Give 

him a*crayon and instruct him to mark ths^en5)ty set with on X. Tell the 

other children to do the same in th^ir books. * 

Diret!t the childrens atte'ntion to Pages 0 aAd 9. Give them 
instructions as to what to do. Ihpy are to marl^ the en^ty set with an 
]X*, Give 'help where needed. * 
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^?^<«^^^v;S '-^IB- EQUIVAEiENCE 



OBJECTIVES ;- To introduce the idea of pairing members of sets and the 

-^^^l^ft^S^'f^^iJ^^^^^ ~> idea of equivalence of sets. 



I^^^Sx^S'o WoC^^ Pair, equivalent, as many as, 

^ equivalent if we can pair each member of the fii*st set- 

^^I^X" V-"^^^- "^^^ second set in such a vay that eyeiy m^er of 

^^^0^ ■i-[ ^^^'iiie. second set is used. The notion of equivalent sets is fundajnentai in 
^tt^^^^v ^.c>^3^i?^5S nvacfcer ,concepts, and an iii5)ortant fact ahput counting is that if 

two .Bets have the same nmbei: of members then they ai ^equivalent , and if . 
|^^^<Vvi * tVQ :Sets are equivalent ihey have the same number of- members, 

. MfifL SRIA DS: 9" x 12" paper, crayons, n&me cards, materials for the 
<^^?r''''.. * fianrial board, small objects for indi-'/idual use. 

%L^g<<t^r:: . - SUGGESTED ^ KKX^DURE ; 

ACi'iVrilES ; * ' ^ ' 

The following lesson concerns pairing the members of a set of children 
^ wi-fch the members of a set of name cards. Ydu may prefer to use a set of 
W^K^-'. boys and a set of girls, or a set of cirps and a set of saucers, or a set 
of children and a .set of chairs, or some ether one of the many pairing- 
' sit'oatibns which occisr in the classrbom. 




Have name cards for onl.y i^hose children present so that s^ts of cards 



^^-e^l/ - and children are equivalent. Say: 

^^;>" I had a set of name c ards for the children in our* class • 

"^^Z ' ' I have removed the set cf cards of the children who are absent . 

BfhZ.',. V^hat cards do I have now? (The set of name cards of the children here*) 



' Ask the children to suggest ways that the cards might pe passed out.. Say: 



^ i ^^q1^ he yQ^^ oard ^ please come , get the card , and put it on 
ycxir desk . Are there as many name cards as there are children ? (Yes.) 
^^^^ ; ' Ifov do jr<>u know that is true? (Every child has a name card. There 

arenH any name cards left over.) 

Yes , there are as many name cards as there are children . 
ft" We have PAIRED each member of the set of name cards with a member 



% 



££ the get of children . 
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At the -top of the flannel board, put a set of objects. This set might 
' • consist of an apple, a star, a rabbit and a bird; also display another 
^ Be"t consisting of two appxes and two stars. Have the sets described. 

Are there as many mfcAiioers ' 'in the first set as in the second set ? (Yes . ) 
How can we be sure ? 

If a child suggests that there are k objects in each set, say 

Ye6 , that is true , licv could we be sure if we didn't know how to count ? 
(Pair.) ' , . . • 

Since we donH want- to remove the objects from the flannel board, 
.ve can . use this , yam to show the pairing . 
Watch as I do this . 

After the members of the sets are paired, remove the yam and ask a child 
' to start the pairing using a member of each set. 

Use this yam to show the ^ pai ring . Choose any cut- outs you wish 

Continue this process until all the members of the sets are paired. 
Stress the fact that it makes no difference which member of a set you 
choose to pair with a member of another set. ' 

Does the pairing show that one set has AS MANY members AS the other . (Yes . ) 
i • When members of one set are paired with members of ano ther set and 

there are no members left over , we say that the sets MATCH « 
Do these sets match ? (Yes.) 
♦ How did we find out if one set has AS MANY members AS the other or » 
that they matched^ . (Paired. ) 

Repeat thi^ procedure, usiug o*thQ# sets of flannel cut-outs to make certain 
' that the^m^^ing of%airin^ an^ matched is understood. 
• ♦Provide eac^ child with six or seven set objects on his desk. You will 
^ need an equalViumber of r/^jects for the flannel board. 

Let's s^ *ir you can pair the members of a set on your desk with 
the members' of a sejb I put on the flannel board . 

Then you should place one object (rabbit) on the flannel board. Ask the 
children to put a set thax matches in the middle uf their desks so that ^ 
you can quickly , see them. 

/ 



^ *This notation is used to denote a' variation in either the activity used' 
or the idea being developed. ' » 
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Ifov I have a new set. 

Doe^ your se'^t , match my new set ? .(No.) 

VBiat vill you , need to do to your set ? 

After the Children have placed another object in the middle of their desks 
ask. 

Do our sets match ? (Yes. ) 

Hov can we l)e sure ? (Pair.) . ' 

Mary, will you bring your set up to the flannel ' board and show us 
that the setis match ? 

After naking several such verifications, introduce the terra equivalent 
as another word for match . 

When sets match, we sa^r that they are equivalent . 

Is your set equivedent to mine ? (Yes.) 

Does your set have as many ciembers as mine ? (Yes . ) 

How did Me show that yoiu" sets are equivalent to mine ? (Paired. ) 

After clearing the flannel board and the desks repeat the same procedure 
starting with a set of 3 objects and then a set^'of 2 objects. Remove 
all objects from the flannel boax'd and the desks. Start again with a set 
of '3 objects. After the children have constructed an equivaleni> set, say, 
button;s, remove a member of your set and continue as before. Repeat, using 
other sets of cut-outs with no more than h or j members so that the 
children can see without counting. Make certain that the children can make 
the distinction between sets that match or are equivalent and sets that do 
not match and are not equivalent. 

Since the terms "as many as" and "equivalent" are difficult for some 
children to pronounce, accept the term "match", as a suitable substitute and 
reinforce the other ^terminology by such comments as:^ 

Yes , these sets match or are equivalent . 

If sets are equivalent , it means that each set has as many members 
V as the other. 

Your are correct . These sets do not match . 
They are not equivalent . 

Each set does not have as many members as the other . 
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, Bo not attempt to make ^ach child use the terminology; do not drill on 
th^se terms* Consijstent usage by the teacher will develop this vocabula,ry and 
the children will use these words as they gain confidence in their^ ability 
to pronounce them correctly. 

Some experience in drawing lines to show the pairing of the members of 
'two sets before using the pages in the bock is desirable. This may be done 
' by representing sets of objects, on the challcboard and asking children what 
they might do to show the pairing. Since the use of yam or flannel pieces 
is obviously inappropriate they will suggest making lines to show the pairing. 
Provide an opportunity for all of the children to have this experience at 
least once. 

USING RJPILS^S BOOK , pages 10-17: 

These pages are for the children to do on their own. You need not use 
^11 these pages at this time. They can be used later for review of the idea 
of equivalent sets. 

Before giving the children these pages to do on their own., be sure that 
^they have had experiences of matching elements of sets by connecting ;the 
elements of one set with the elements of a second set by drawing a line seg- 
meht 9pnnecting the two elements. Using pieces of yam on a flaupel board to 
connecT elements of two sets may bfeT a quite different experience for some 
children from connecting the elements of two sets by a drawn line segment. 
ChalV^jard work, where elements of two sets are connected with' a line segment 
will help prepare pupils' for these exercises. ^ 

Have the children open their books to Page 10. Ask them to cover the 
bottom part (bottom half) of the book with one hand or with a piece of paper. 
Read' the title. Call attention to the two 'sets at the top of the page and the 
^l?5^<.'^lines connecting the trees and the monkeys. Ask, 

Are the two sets equivalent ? (Yes.) 

Direct the children to draw a ring aromd "yes". 

c 

Now direct the children' s-attention to the two sets at the bottom of the 
page, covering the top picture. Guide the children as they match the inembers 
or the set of umbrellas with the members of set of girl (s) by drawing lines 
connecting the elements to the two sets. Ask, 

Are the sets equivalen^ ? (No. ) 
Wly ? (Because the elements cannot be matched.) 



^^f^^y^'^^^ A-i-- . . v.^; ' v.- : : --< " ■ "' '^ 

^i^'^;:^/ ^^>r^*5^% "^^^ circle "Ho". 



/ 



• . jboatinue vith the same procedure for Pages 11-17. When you come to 
Pja^ 12, call their attention to the dashed line that is already dravn, 
•Haye the children go over this dashed line tpgether before starting the 
rest of the activity • 
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Are the sets equivalent? 







Yes ' No 






Yes^; No 











Yes J No 
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Yes- No 
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tiSIHG d?HS fOPIL^S BOOK, nages 18-.21 : , 
f-.'.,-rr-~ pg^g^ teaching page* Display your book in front of the 

pupils and make sure that each child his book open to the correct page. 
Read\ythe title, pointing to the words as you read. Tell the children 
that they are to drav a set of rings' in the space provided (point to 
the space) which matches the set of blocks. Say, 

We draw a line from one of the blocks to the space below . 
Then drav a ring (O) at the end of the line in the shaded space . 

Have piipi3,s mark over the dotted lines* After the same procedure has 
been followed for each block, then -say, 

Nov ve have a set of rings which matches the set of blocks • 

Do the same for the set of ice cream cones; then, they jg^n* work Pages 
19-21 on their own. 
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' CCM^ARISON OF (MORE THAW) 

OBJECTIVE ; To introduce the idea that a set niay have, more or fewer 
members than another set, 

VOCABULARY ; More than. ^k--'* 

BACKGROUND NOTE ; / 

This lesson and the next one continues the work on pairing members 
of sets. If sets are not equivalent, we find that one set has more members 
than another, and that the latter has fever members than the former. This 
is preparation for the concept of inequality of numbers. We shall later 
say that a number is greater than another if a set corresponding to the 
former has more members than a set corresponding to the latter. We shail' 
say that a number less than another if a set corresponding to the former 
has fever members than a set corresponding to the latter. We use the terms 
" greater than " and " less than " for numbers, and the terms " more than " and 
" fever than " for sets. These distinctions need not be emphasized with the 
pupils, but you should be reasonably consistent in your use of these vords 
in this way, 

MATERIALS ; Flannel cut-duts, flanne Inboard, buttons, clothes pins 
' or other small objects, pictures of four story-book 

characters (Goldilocks and the Three Bears), 

SUGGESTED PROCEIXJBE : 

PRS - BOQK ACTIVITIES ; 

You will want to introduce the concept of ''more than" first, waiting 
days before considering "fewer than," Children find^ the latter much more 
difficult to grasp. Mastery of the concept of "fever than" should not 
be expected of all children at this xi&. Other activities vhich intervene 
between this introduction and the exte^^n to the more sophisticated idea 
of a number being greater than, equal to, or less than another as well as 
the vork vith union of sets will add considerably to the development of 
these concepts,' * , • 

Place 2 sets^ of 3 cu-£-outs on the flannel board,. 

Are these sets equivalent ? (Yes,) 

Hov do ^ro^x know this is so? (There are as many members in the first 
set as in the second, ) , 

47 
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How can ve shov that these sets are equivalent ? (Pair. ) * - 
Mary 3 use these pieces of yam ( or flannel ) to show the pairings . 

When the pairings are completed, remove the cut-outs and place two other 
Bets with 3 2 members on th6 flannel board. 

Do these sets match ? (No. ) 

Bill ,, use the pieces of. yam to show the pairings . (Pause . ) 

Are thes^^^ets^ . equivalent? (No, there is a member left over.) The 

first set Ra^ znore . ) 

V?hen we paired the members of the e sets , we found we had a member 
left over. 

yte say that this set has MORE members than ttie other set . 

Give each child a handful of buttons and clothes pins, or have these already 
placed in the individual boxes or envelopes. Include a greater number of 
buttons . Have the children describe the sets and ask that the members of 
the sets be paired on their desks. Offer no help except when the pairing 
idea is misunderstood. 

Were you able to pair all the members of your set of buttons with 
all the members of yo\ir set of clothes pins ? (No, there vere some 
buttons left over.) 

We say that your set of buttons has MORE members than your set 
clothos pins . . » 

Instruct the children to move the clothes pins to one side of the desk 
or place them inside the box or envelope provided. Hold up one finger. 

Use your buttons- to mako a set that has more members than the set 
of fingers I am showing you. 

After checking to make certain that each child ,has a set of two or more 
buttons in the center of his desk, compliment the children and repeal 
the same i^rocedure using 2, 3> and h fingers. Whenever a child makes 
a mistake, the teacher should pair her fingers vdth the members of the 
set of buttons on the desk. 

Are there more buttons than fingers ? (No. ) 

What will you have to do so that your set of buttons h as more members 
than ggr set^ of fingers ? (Place more buttons in my set.) 
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Use these pages bs teaching pages following the activities suggested 
for developing the idea of more than using physical objects. Display Pag4 
.22 in' front of the class aiaking svire each child has his hook open to the 
correct page.^ Read the^itle, pointing to the words as, you read. Now^ 
point to the top hox and^ay^ • 

We have' two sets of blocks . ' - 

Are there more blocks in one set than in the other ? -J 
9^^^ we decide? (?y matching.) 

Have the students match blocks by tracing over the dotted marks. 

There are two members left over in the top set , so the top set 
of blocks h as ^ more members . " 

Let us put an X 22. the line beside the set with more members . 

PiQjils ^an trace over the dotted X, Continue with other exercises, 
discussing each as you did with the physical objects. If one set does 
not have more members than the other as in the la'^st exercise on Page 2^*-, 
then instruct the children that they do not put a mark on eitner line. 

\ 

^ Caution the children that the sets of pictures on the second page 
are^placed differently. Note how the pairing has been done to help decide 

which set has more members and that the question is answered by placing 

\ 

the X on the line below the set. 

USIHG THE IpgPIL'S- BOaC , pages 2^-29: 

Children use these pages on their own. Read the title. Give instructions 
as above. Caution the children that if one set does not have more members 
'than the other sel^, then they do not put a mark on either line. 
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Mark it 
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ich^-set-has more members? Mark it 
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f ^ :$hpw an equivalent set 
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U3IHG THE ITOIL^S BOOK, .pages 30-32: 

Pfeige 30 is a teaching page. Display the page in front of the pupils 
and icake siire each child has bis book open to the correct page. Read the 
'title. E3q>lain that they are to draw a set which has more ine.abers than 
the given set. Suggest that they first draw a set of rings, equivalent to 
the given set, tU?n they can add as many more rings as they wish. Say, 

Let MB draw a line from the bicycle to the space below . (Childi'en 
should trace over the dotted mai^s.) 
Draw a ring at the^ end of the line . 

How , we have a set of rin^s which is equivalent to the set of bicycles . 
We want the set of rings to have more members, so adc* more rings . 

Repeat the same procedure with the set of coins. 

Pages 31 and 32 are for independent work. 

Page 33; 



^age 33: 
Thi 



lis page is a reviev of the idea of equivalent sets. Read directons 
to the children. 
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1-5* COMPARISON OF SETS ( FEWER THAN ) 

OBJECTIVE ; To introduce" the idea that a set may have fewer znembers 
than another set. 

VOCAHJLARY ; Fewer than. 

BACKGROUND NOg^ ; . 

See 1-^, page 39 • 

MATERIALS ; Flannel cut-outs, flannel board, buttons, clothes pins or 
other small objects. 

SUGGESTED PROCEDURES ; 

PRE - BOCK ACTIVITIES : • 

Place 2 sets of 2 cut-cuts on the flannel board. 

Are these sets equivalent ? (Yes.) 

How do you know this is so ? (There are as many members in the first 
set as in the second set.) 

How can we show that these sets are equivalent ? (Pair.), 
John, use these pieces of yarn^to show the pairing . 

When the pairing is completed, remove the cut-outs and place two other sets 
with 1 and 2 members on the flannel board. 

Do these sets match ? (No. ) , 

Ann , use the pieces of yam to show the pairing . (Pause , ) 

Are these sets equivalent ? (No, there is a member left over. Tj^e 

second set has more.) 

Which set has fewer members . (The first one.) 
Yes , the first set has fewer members . 

Give each child a handful of buttons and clothes pins, or have these already 
placed in the individual boxes or envelope^* Include a greater number of 
buttons. Have the children describe the sets and ask that the members of 
the sets be paired on their desks. Offer tio help except when the pairing 
idea is misunderstood. 

Were you able to pair all ^.he members of your set of buttons with 
all the members of your set of clothes pins ? (No, there were some 
buttons left over. There aren't enough clothes pins.) 
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Whigh^set has fewer members? ^Set of clothes pins,) 

Ye 8^ the set of clothes pins i fever memb ers than the set of buttons • 

There aren' many clothes pins as buttons , 

instruct the children Ho move the clothes pins to one side of the desk or 
place them inside the box or envelope provided. Hold up two fingers. 

Use your buttons to make a set^ that has fewer members than the set 
^^Qgers I am showing you. 

After checking to make certain tha^ everyone has a set of one or no buttons 
in the center of his desk, compliment the children and repeat the same 
procedure using 3, h, and 1 fingers. Whenever a child makes a mistake, 
the teacher pairs her fingers witu the members of the set of buttons on 
the desk. _ ^ 

Are there fewer buttons thanf fingers ? 

What will jrou have t£ do so that your set of buttons has fewer members 
than m set of fingers ? 

USING 'the HJPIL^'S BOOK , pages 3,^-37:; 

Pages 3^-35: ' ' ; , ' 

Use these pages as teaching pageS following the activities suggested 
'for developing the idea of fewer than using physical objects. 

Ask if there are fewer pennies than turkeys. Ask, 

How can we decide ? 

After tracing the lines pairing members of the two sets put an X on the 
line beside the set with fewer members. 

Continue with the other sets, discussing each pair of sets as you did 
with physical objects. If onse set does not have fewer members than the 
•other as in the last exan^^le on Page 35, then instruct the children that 
they do not put a mark on either line. 

Pages 36-37: 

These pages are to be worked by the children on their own. 




Teaching Page 



tefcviMhlcfelefehas fewer members? Mark-It 
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Teaching Page 
iS^WKicH set has -te^ Mark it 
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Which set has fewer members? Mark it 






/■ 
































31 , 



36 



1-5 



< 

mxsQ Tm ^PUFiys booc^ p^^es 38-39: 

Page 38 is a Wu^hing page. After the usual procedui^es of displaying 
your book, making sure ea-.^h chi\d has his book ^pen to ttie correct page, 
and reaaing the title, eay: * - ^ y 

We vant to drav a set of rings in this space ( point to the space ) 
st ^that the set -f rihgs has fewer niembers than the set of balls . 

Then suggest that they mark at least one ball with a large X. Then they 
caR draw 6 set cf rings which is equivalent zo the set of balls remaining, 

FURTHSB ACTIVITIES : 

!• Ask three children tc stand by the flannel board. Ask another child 
to give a stcry character picture to each of the three cl^ldren. 
(There should be foui* pictures.) - 

Is there a child fo;r each character in the story . (No, ) 
Are there more children tlian there are story characters ? (No. ) 
Aie there as many children as there are story characters? (No. ) 
Are there fever children than story characters? (Yes,) 

Ask the three children to put the pictures back on the flanr .1 board and 
have another child ^Ive the pictures to the three children. Encourage >^ 
thif ?hild to- pair. the pictures and the children in a different crd>3r. 

we now have as many chiMre : ^ st ory book characters? (No . ) - 
Are there fewer children th^ stcry characters? (Yes , ) 
Ht-;v many more story -rhaidCtei s than children do we ha /e? (One . ) 

2. ClXGOje some set objects in the room and ask the children to look 
around fur sets that are equivalent, for sets that have more members, 
and for sets that have fever nembers. 

Ask each child to fold a piece of paper, and to di aw a set on one 
ha],f L'^ the paper. Itien ask each to pass his paper to another pupil. 
That pupil is acked to -Jraw a ',jt with more (or fewer) members. 



Show a set with fewer members 
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OBJEC^JL'IVSS : To review the concepts of pairing, equivalent, more than 
and fewer than, « 

VOCAHJLAHY ; (No new words,) y 

MtfJBRIAIiS ; Pencils, crayons, or small objects, 

SaOGESTEa) PROCBnXJRE : 

PRE^ BOQK ACTIVITIES : 

Your children, do not need this lesson if they understand clearly that 
they can always decide whether one set is equivalent to another, and whether 
one set has morjaor fewer members than another^ by pairing members. If the 
children compare sets by counting, accept their answers but continue \antil 
they are sure that the comparison can be made without counting. 

On a desk by the doer, place as many pencils as there are boys in 
the class and as many crayons as there are girls in the class. As the 
children enter the room, ask each boy to take a pencil and put it on his 
desk and each girl to take a crayon and put it on her desk. Say: 

We discovered the other day when we paired our set of name cards with 
the set of children in our room that we had just as many members in 
one set as we had in the other set . 

Do you remember what we said about these sets ? (Yes ; equivalent, ) 
We also discovered that two sets aren^t always equivalent * 
We know that a set may have more members than another set or fewer 
members than that set. 

Let' s check today to see if our set of boys is equivalent to the 
set of girls , 

If the two sets are not equivalent , then we can say that the set 
of boys has more or fewer members than the se^ of girls . 

Have the children pair the members of the two sets (pencils and crayons) 
by asking a boy and a girl to go to the teacher's desk together and place 
their materials side by si fie. Continue until all children have gone to 
the desk. In case tiiere are moj'e boys or more girls, of course, they will 
not "be able to go "^n pairs. 



We have gaid that sets are equivalent vhen there are Just as many 
members in one set as there are in the other > 
Do we have equivalent sets of boys and girls ? 
Is the set of pencil s equivalent to the set of boys ? 
( i£ the se t of crayons equivalent to the set of girls ? 

Is the set of pencils equiveJ.enx of pencils equivalent to the 
•set of crayons? 

If the answer is "No," continue with these questions. 

Can we say that the set of pencils has more members than the set 
of crayons ? 

Which set has more members ? 
How can you tell ? 

Can we say that one set has fewer members than the other set ? 
Which set has fewer members ? 
How can you tell ? 

USING THE RJPIL^S BOOK, pages kO-kl: 

On Page hO, ask the children to pair the members of on^' set with 
the members of the other in each exercise. After they have coiapleted one 
page, ask them to draw a red ring around those sets that are .equivalent. 
For those sets that do net match, draw a biue ring aroimd the set with 
more members and a yellcv ring around the set with fewer members. 

Then ask them to pair the members of the sets in each exercise on 
Page hi. After they have corai^leted the page, give them instructions as 
above for identifying the equi\alent sets and the sets with more than — fewer 
than members. 



1-7. KUMBERS AND EQUIVALENGS 

OBJECTIVES ; To Introduce the idea that equi^valenf sets have the same nmber 
of members, and that sets having the same number of members 
aro equivalent. 

To Identify the number property of sets of 1-5 members. 
VOCAEULABY ! Number, one, two, three, four, five. 

MA3!ERIAIS ; A niariber of dissimilar set objects for the teacher. These 

may be taken from sets of farm animals, f^ruits^ and/or objects 
found m the classroom. 

Sets of small objects such as blocks, buttons, bottle caps, 
dJ.sks, etc. for each child, 

SUGGESTED PRCXISDUKS ; 

PRE «> BOO!C ACTIVITIES ; 

Hold a set consisting of models of an apple and a horse in one hand 
and another set such as a marble and scissors in the other. Ask the children 
to name the members of the sets. After some discussi9n of how the objects 
in the sets differ (An apple is a fruit. You can eat it. A horse is an 
ani m al. You can -ide it. We don't ordinarily eat horse meat. A marble is 
a toy. Ycu can i ay with it. A scissors is used to cut paper. We use a 
scissors at home and at school. ask how the members of these sets are 
alike. The comments of the children should bring out the fact that the 
objects in the sets are not related in any usual way. • Hopefully, someone 
will suggest that the two sets are alike in that both have the same niimber 
of members. If this does not happen, ask the following questions. 

Are these sets equivalent ? (Yes.) 

Vftiat does equivalent mean ? (The sets match. The members in the sets 
can be paired and there ure none left over. Each set has as many 
members as the other.) , 
Yes ^ each "of these sets has as many members as the other . 
When a set has as many members as another , we^ say that th^^ sets have 
the son^ KUMBSR of members . 

Do you know the name of the niimber that tells how many members these 

sets have ? (Two.) 

Are these sets e^^^valent ? .(Yes. ) 

Do these equivalent sets have the same number of membe rs? (Yes. ) . 

IC • 



Remove the model of the apple from the first set. 
Are these sets equivalent ? (1^3.) 

^Hov do you know that is true ? (There arenH as many members in the 
first set. The sets donH have the same number of members.) 
Very good » These sets do not havt; the same number of members . 
Do you know how many members are in the first set ? (Yes, one . ) 
In the second set? (Two . ) , 

These setyg are, not equivalent since they do not have the same 
number of memb:ers . Which set ' has more members ? (Second set. ) 
How many more ^ (One . ) , • 

Repeat the same procedure using two sets of h, then 3 5. In 

each case remove a member froiu one of the sfets after the chi0.dren have 
established that the sets have the same number and what the name of that 
number is. This emphasises the point that equivalent sets have the same 
number and sets that are uot equivalent dq not have the same number. 

Provide each child with a set of objects. Ask them*'to constincl^ a 
set with 1-5 members. Vary the request so that the sets are ri^t ordered, 
for exanrole, sets having 2, h, 1, 3, 5 members. If the children hesitate, 
place an appropriate set of cut-outs on the flannel board and- ask if their 
set is equivalent or has the same number of members as yours. Many such 
activities should be^given the children so that they will learn" to associate 
the numoer name with the 'correct number of objects. 

USING ^ PUPIL'S BOG^, pages h2-k3: 

Use these pages to play a game. Give each child five blocks. Place 
a model set on the flannel board or display a set of objects. Ask a child 
to name the number of members in the model set. After the nximber has been 
namt. lirect the children to find all sets on the facing pdfges (42-^3) 
of their book which have the same number of members as the model set. 
Direct them to cover these sets with blocks. Continue in a similar way 
with other model sets. 

Pag es hh-k'^: ^ 

Display th^se pages so that all the children, can see them. Give a 
number, for example, three. Ask a child to come and point to all the sets 
which have three members. Have other children do the same for the sets in 
their books. Continue with 1,, :., h, and 5. 



Same number Of members 








43 



1-7 



-73'- 




80 



HUME2H PERCEFTION, gETOCTJT COUKTING 

pBJECTIVES ; To help children ^erceive, without, countini, the number of 
objects in 0 set of io r^ore than five members. 



To develop the understanding tnat zero is the number of 
members of thf^ empty set« 

VOCABUIARY: Zero. 



l^TERIALS: 



A set of live objects; e.g., pencil, crayons, eraser. 
Perception cards, in .various patterns, sets zero through 
*five; set objects for the children. 



• SUGGESTED PROCEPJRE 

* - "''^ * 

'PKB-^ECXy' ACTIVITIES : *' . 

Plaqe the set of objects on ft demonstration table. Have children 
grouped around where all can see. Question children conceding the number 
of the set (five). Ask a child to come up and take an object to his chair • 
Repeat, each time asking for the number of the set that remains. When 
the last object is removed, ask about^the set remaining on the table, 

What set do we have notf on the table ? (The empty set. ) ^ 
^^Q^ £ number that tells how many thing's there are in the 
empty set ? (Zero.) 

Zero i£ the number that tells u^ hoy many things there are in the 
empty se^. 

Continue with illustrative questions relative to the children's experience, 

• 

Maiy had two balloons . 
Bill broke both of them. 

What number tells us how many balloons Mary had left? f^ro.) 

Joe had a piece of - candy . 
\He ate it at lunch time . , 

What nmber tells us how many pieces of candy he has now? (Zero. ) 

• Count a set of objects and put them in a grocery bag. Remove on object 
at a iime and ask a child to tell, the number of objects still in the bag. 
Continue until there are no objects in the bag. Reinforce the idea that 
zero is a number > 



Use perctptioii cards (without nucjerals) of sets of from zerg through fiS* 
«aeffiber6* Perception cards shoulct have difierent arrangements of the members 



of the sets; 
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(Jiye each child five objects. Show a card and have the child put on his 

desk a set equivalent to thati- di splay e^^ -on the card. 

Put a set of objects on th^ flannel board. Have children show equivalent 
sets at their ^desks. 

^ Display a perception card vef^^ quickly; then conceal^ it and have children 
• show" equivalent sets at their desks. ^ ' ^ 

Display a cari, cover it, and have a child ^ive orally the number 6f the 
set that was shown . . - | 

FURgHEI^ ACTIVITIES : ^ 

Inhere are many opportunities to voi**t out equivalent sets in the class- 
room and to encourage children to perceive the number of the set without 
counting. For instance, if there are two sides of axi easel, two cl^ildren 
can paint. If ther^ are four bailij for the recess peri. 3, four children 
may take out talis. If there are three fish in a fish bowl, put three 
books about fish on the table beside them and entourage ch^.ldren to see i 
"three," rather than "one, two>- three." 



COMPARISON HL^CBSRS 
OBJECTIVE ; ^-o introduce the concepts of greater than, less than* 
VOCABiJIiAIiy ; Greater than, less than. 
BACggGROUKD NOrTB ; 

To conqpare two numbers, say 5 and 3, ve choose a set of ^ members 
and a set of 3 members and by pairing Jiind that the first s^t has more 
members than the second. We therefore aay that 5 is greater than 3 
and that 3 is less than 5. We use the, terms "more than" and "fewer 
tha^" in connection with sets, and "greater than'Y and "less than" in 
connection with numbers. 

MATERIALS ; Flannel board and cut-outs for the teacher; sets of small 
objects for the children. 

SUGGESTED PROCEJXJRS : 

Vm- BOOK ACTIVITIES : 

You will want to introduce the concept of "greater ^han" first, perhaps 
waiting several days before considering "less than." Children find the 
latter much more difficult to grasp. It is essential that you use the 
correct termS*^ while permitting the children to use primitive expressions 
which indic|ite that they understand the concept. For example, when asked 
why is greater than 2, .many children will answer, "There are more" 
or "More." Tl^s is acceptable since it implies that the. child does under- 
""Pt^d the idea. The teacher, however, should respond with, "Yes, that 
is*correct. F,.ui' is g'iteater than 2 because a set of k has more members 




than a set of 2." Constant reinforcement of this kind which encourages 
tHe child but do^»s. not impose a formal^.ty of language for which he is 
not ready will dtepen understanding and eventually result in the develoj 
of the precise jjanguage. There is no need to drill on this language 

Have the children 'build sets with 2 and 3 members. Ask the children 
to put trie s<?ts a^ the front of their desks. 

Whi eh set has more members ? (The set of 3 members. ) 

Wl:Ky; do *we say this set of 3 members has more members ? (if we^ pair 

members of this set with those of the set of 2, we have a member 
left over.) I - ' 



since a set of ^ things has more members than a set of 2 t>ings , 
we sa^ that the number ^ is GREATER THAN the number 2. 

Repeat vl'th several other exazcple^ " 

Ask the children, to think of numbers greater than 2. Do not limit then 
to the nuinber 9 but insist that each child explain why his number is 
greater, (it is the number of a set with more members than 2-^) 

♦ Have the children use small objects to dramatize the solving of word^ ' 
problems. (These are s^xpposed to be both vocabulary work and mathematics.) 
In the first problem, a technique for solving such word problem^ is 
suggested within the parentheses 

1. Johnny* has 3 marbles. (Use your blocks to represent the marbles 
Johnny has.) Jim has 5 marbles. (Make another set of blocks to 
represent Jim's marbles.) Which boy has the greater nufliiDer of 
marbles? (Pair the members of the sets.) ^^ich boy voiild have 

, some marbles left over? 

Use the same technique vlth these word problems. 

2. Maiy has 2 balloons* June has a greater number of balloons. How 
many balloons does June have? (Any n'omber greater than 2.) 

3. Joe has h canc2y bars. Jim has 5» Which one has the greater number 
of candj- bars? 

Elizabeth has 3 sticks of gum. Rosa has none. Does Rosa have the 
greater number of sticks of gisn? 

^ 

5. Ilhe boys have 5 balls. The girls have 5 dells. Do the boys have 
the greater number of toys? 

Have the children build sets with 2 and h- members. Ask the childrenj 
to put the setsj at the front of their desks. - j 

Which set ihas fewer inembers ? (The set of 2 members,) 
Why do vef say the set of 2 members has fe*^j: members ? (if we pair 
members' ol tnis set with those of the set of 2, we have members left 
over. The other set has more.) 

Since set of 2 things has fever members than a set of h, we 
say that the number 2 i_s less than the number h* 
Is 2 less than U? (Yes.) 



Repeat with several other examples. 
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• Ask the children to think of a number less than 5* As they give their 
answers, ask why the nuniber is less. Repeat with other numbers. 

• Have the children use small objects to dramatize the solving of word 
problems. In the first problem given below, a,.technique for using such 
word problems is suggested within the parentheses. 

1. Sue has four dolls. . (Uae your blocks to represent the dolls.) 

I'lary has 3 dolls. (Make another set of blocks to represent ^5ary's 
doll^,) Is 3 less than hi How did you know? 

2» Jim has 3 balloons. Bob has only 1. Would you rather be Jim 
or Bob? Why? Is 1 less than 3? ' 

3. Bob has h balls. Jim has less than k. How many did Jim have? 
(0, 1, 2, or 3.) 

Bill made 3 mistakes on his reading paper. Joe made 5 errors. 
Bill said that he was glad he wasn't Joe. Why did he say that? 
(Bill made fever errors. 3 is less than 5«) 

Many chi^Aren will need a great man> experiences using blocks or other 
set objects in shoving that their answers to Guch questions as those 
below are correct. ^ 

Is k greater than 3? 

Is 2 less than 5? 

Is 1 le^s than 3? >^ 

Is ^ greater than '*? 

USING THE PUPIL'S BOCK , page?; hS^hl \ 

For each exercise, ask the children the number of each set .^n 
ask which nuraber ic greaxer, for example, h &r !♦ li&ve ekih child put 
a block (or some jther kind of marker) on the set which has tpe greater 
number . 

These pages may be ucJd again in your di r>cussi(j>n of which number is less 
than, asking ohllJi'^jn tu place a marker on the set which has the lesser numbei 
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^ Chapter 2 

' KUhiERAI^ AND THE NUMBER LINE 



BACaCGROUin) 



This chapter has several objectives. First, we wisli, to teach children 
to recognize and to write the numerals: 0, 1, 2, 3, h, 5, 6, 7, 8, 9. 
Each of these symbols must be Cv>nnected with the correct spoken word and 
with those sets having the correct number of members* It is worth noticing 
that children in the :3drst and second grades have : .tablish the association 
of four different sorts of objects with each number. For example, they 
mwst learn to connect the number eigl:it with sets having eight members, with 
the symbol '"8", with the written word "eight", and with tnc spoken word 
"ate". At the same time children are learning oti.er names for 8, *such 
^ as 4 + 9 - 1> and su un. Each of these associations must be established 
by many different experiences. 

Second, we wish to reinforce the connection between co.'^rparison of sets 
and com[parison numbers. We recall that one set has fewer members than 
another if, when the rriembers of the first set are paired with the members 
of the second, there are members of the latter left over. This relationship 
between sets leads to a relationship between numbers. Ve say that 5 ^s 
greater than 3, and that 3 is less than 5 because if the members of 
a set of 3 are paired with the members of a set of 5^ there will be 
members of the latter set left over. Recall that if one set has more 
members than another, then the nuraber_ of members of the firpt set is greater 
than the number of members of the second set; if the jfirst set has fewer 
kneflibers, then the nur, . of members of the first set is less than that of 
the second; and if sets are equivalent then they have the same number of 
members. The words "more than", "fewer than", and "equivaltut" refer to 
sbts. The words "greater ....on", "less than", and "equjil" refer to numbers. 

Lastly, this chapter begins the development of the concept of the 
ntHuber line. At this stage, we are trying to help children think of the 
numerals 0, 1, 2, 3, 5^ 6, 7, 8 and 9 as eqijially suaced labels on 
a line. We pUt arrows on the ends of the line we draw to help children 
\mderstand that a line extends indefinitely in both directions, but the 
picture we want to give 'now Is the following: / 



ErJc y;) 
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Be sure that they understand that the numerals are associated with the 
number of steps from 0, The "starting point" is 0,^ and each number 
is the number of "steps from the starting point". 

Lat^>r, pictures such as these will be used: 



-3 



-2 



2 " 2 



h 
2 



2 



1 
2 



5«> 
2 



6 
2 



7 
2 



3 h ^ 7 




K X 2 



Without going into details, these picmires indicate that the number line 
vill be used to motivate the introduction tpf negativi numl^ers^ to emphasize 
that one number may have many names, to illustrate th ■ notion of addition 
and its properties, and to give an interpretation of j mi Itiplication. Wej 
use the number *line in this chapter, -^imarily to relhfoice understanding! 
of the natural orderirig of the numbexs, but there are mat y other pedagogical 
uses for the concept. There are also profourJ. mathematical reasons for 
the early introduction of the number line We ar^^ |sscciating an algebraic 
object (a qumber) vith a geoirlftric objecc (a point), and this foreshadows 
the close connection between algebia ond geometry -which was diacovered by 
Descartes and called analytic geometi-y* 



IMPOBgAliT NOTE ; 

Section 2 of this chapter requires that the children be able, to 
write numerals. You .I.ould teach the writing of the numerals in the writing 
period but not until children have the understandings and abilities developed 
by the end of Section 2-2 Part I for the numeral 0-5 *and Section 2-2 
Part II for the numerals 6-9- It can not be assumed that if children 
can recognize the numerals, .they can write them. They will need a great 
deal of careful practice which can be given independent of the mathematics 
lesson. 
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2-1, AHRANGm SKTS IN SUCCESSION 

OBJECTIVE: To put sefes with- 0 through 10 members in order that 
each non-empty set has one more member than the set which 
precedes it. 

VOC ABOLARY ; (Review) order, more than, fewer than. 
— ^ / 

MAT^^RIALS ; ^Saterials to be used on flannel bos.rxl^^in'^luding n\uijerals 

and pairing symbols or pieces of string (or similar material<^ 

for the bulletin board or the magnetyc board); sets of 

objects for children. / 

SUG(2SSTSD PROCEPeJRE ; 

PRE -- BOOK ACTIVITY ; . . - 

The children have had* many experiences with sets of 1 « 5 members • 
Consequently, it seems wise to order such sexs Cirst and then direct 
attention to the empty set as the set preceding the set of one member". ^ 
considerable amount of time will be needed to develop the numbef property 
of sets of ^ - 10 members and- the names of zhese numbers. Counting, 
partial counting be^^inning with 8 subset (part of a set) of more t"han 1 
member insofar as is possible, will then be used as a technique for 
determining the number property of a set of more than 5 members. This 
does not imply that many children will be able to recognize the mupber of 
a subset and proceed with the counting at thib time, but efforts should 
be made to encourage such a procedure. Again, the experiences provided 
later in the curriculum will help develop this ability. 
Plape sets of 1 arid 2 members on the flannel board. 

Are these sets equivalent ? (N6. ) j 
How can ^ou tell just looking at these sets that they are not 
equivalent ? (They don't match. The second set has 1 more member. 
One set has 1 member; the other has 2.) 

i greater than 1? (Yes.) 
A gg" ^ of 2 has more members than a set of -l. 
Place anotner set of 2 members on the flannel board so that the arrange- 
ment now looks like this: 



Point to the two sets of 2 members. 
Are these sets equivalent ? (Yes.) 

Hov do you kndv ? (Both sets hdve the same" number. Both sets have 
2 members.) 

Place another cut-out in the last set. The arrangement now looks like thiSs 




Indicate that you are speaking about the sets of 2 and 3 objects* 

i. 

Ai^e these sets equivalent ? (No.) 

2£i^ (They don't have the same number. The last set iias more.) 
How niany more t (l.) 
Is 2 greater than 2? (Yes.) 

^ set of J has 1 more member than a set of 2* , 

Continue in the same way to order the sets of and 5 members. 

Lock carefully and see if you tell me something abo\3 
in whic h I have placed these sets on tn'e flannel bo a r d . 

If no one comments that each set has 1 more member taan the set before it, 
ask such questions as: 

What is the number of the first set ? (l. ) 
The next s^t ? (2,) 

Does a set 2 have more members than a set of 1? (Yes* ) ♦ 
Hov many more ? ( 1 * ) 

What is the number of the next get ? (3.) ' 

Does a set of ^ ifia^e mo£e members tjian a sgt of 2? (j^es. ) 

How many more ? (l) ' 

If the desired response concerning the ordering is not obtained, proceed 
vith similar iuestl.onf> rega/ding sets- of h and 5. Then continue. 

Look at t^^: CLfi^l 

^^"^ ^''^ ^' ili'^ 2L 1' ^^^e i "^Q^Q member than the set 
before it? {Yen.] 

When we have places ^et's In this way , we so^ that ve have ORDERED 
the sets. 



What get would come before the set of 1 memher ? (The empty set. ) 
2S L ^^^^ any cut - outs to represent the empty set? (No, The ecqpty 
6et doesn't have any meraT^ers.) 
What is the number of the empty set? (Zero. ) 

Point to each ^succeeding set and ask the children to tell you the nulnber 
of the set. Then remove all cut-outS from the flannel boari and replace 
vith five sets of. objects ranging from one to five members in the arrange- 
ment suggested below. Do not, however, use geometric shapes as set objects 

f 

* * * * * 

* 

Point to each set and ask the children the nxjmber of the set. 

Are these sets arranged in order ? (No . ) 
• do ^ou know they aren't in ordert - (You should start with a set 
of 1. -Each set should have one more.) 
Which set has the fewest members ? (Set of 1.) 
Where .(indicating wilh yuui- hanu) bhould I place the set of 1? 
Before the set of ^ members or^ after xhe set of h members ? 

Agree that the set with one member can be at the left and place it there. 
Next point to the set with three members. 

Does this set (the set with three members) have more members, than 
the set with one nembef? (Yes.) ^ 



Doe^ the set of ^ 



members have 1 more membe" than tlie jset of 



1 member ? (No, it has 2 more.) j 
The set of 2 mempers shoiold come after the set of 1 member. 



Place the set of 2 members between the set of 1 member and the set of 
3 members. Bring out by pairing that the first three sets are in oi^der 
since each set has one more member than the set before it. Complete the 
ordering using tne techniques suggested abuvL. Then ask If there any 
set with fewer members tliun the set with one member. Emphasize that the 
empty set belongs on the \ef<;Ai^.A side. (N'^ picture, of course.) 



USING Tip FIJPIL^S BOOC, pages<sai8-ll9 

^ages ii8 and U9 are teaching pages. Have the students turn to Page 
of the Pupil's Book. Display y^ur book so the children can see the page. 
Read the title of the page. Direct the pupils* attention to the set of 
rabbits at the top of the page. Ask the students to give the number of the 
set (thre^). Explain that they are to draw a set of rings in the space 
provided (point to the spacfi^ which has one more member then the given .set. 
Suggest that the children represent an equivalent set i'irst by drawing a 
line from a rabbit to the shaded region/ then drawing a ring at the end of 
the line. Have them do this by tracing over the dotted marks. When the 
student has done this for every rabbit, then he has drawn a set of rings 
which is equivalent to the set of rabbits. To draw a set with. one more 
member, he merely draws an extra ring. Help th^* children work each set on 
these two pagoS. ^ 

Note lhat the left frame of the bottom left comey of Page i*9 represents 
the empty eet, so the children should draw a set with one member in the righ^^ 
frame. 

Pages 50 and !>1 are for independent work. 



C(M>ARISCH ^ HUMBBRS 
OBJSCTOVB ; '£0 introduce the concepts of greater than, less than. 
VOCAKJLAHy ; Greater than, less than, 
BACKGROONP NCXCS ; 

s 

To con5>are two numbers, say 5 and 3, ve choose a set of ^ members 
and a set of 3 members and by pairing Vlnd that the first s^t has more 
laembers than the second. We therefore say that 5 is greater than 3 
and that 3 is less than 5. We use the. terms "more than" and "fewer 
thaj;" in connection with sets, and "greater than'V and "less than" in 
connection with numbers. 

MAQIERIALS ! Flannel board and cut-outs for the teacher; sets of small 
objects for the children. 

SUCXSSSTED PROCEDURS : 

PKB- BOOK ACTIVITIES : 

You will want to introduce the concept of ''greater xhan" first, perhaps 
waiting several days before considering "less than.'' Children find the 
latter much more difficult to grasp. It is essential that you use the 
correct tenaS^ while permitting the children to use primitive expressions 
which indicate that they understand the concept. For example, when asked 
why is greater than 2, .many children will answer, "There are more" 
or "More." Tl^s is accepxable since it iji5)lies that the. child does under- 
"St^d the idea. The teacher, however, should respond with, "Yes, that 
i8*correct. Fwur is grater than 2 because a set of k has more members 



than a set of 2." Constant reinforcement of this kind which encourages 
tlie child but dots, not impose a formality of language for which he is 
ao'*: ready will dpepen understanding and eventually result in the develoj^nt 



of the precise Jianguage, Ttiere is no need to drill on this language. 

Have the children 'build sets with 2 and 3 members. Ask the children 
to put rne sets at the front of their desks. 

Which set has more members ? (The set of 3 members. ) 
W^i^ do *we say this set of 3 members has more members ? (if we pair 
members of this set with those of the set of 2, ve have a member 
left over.) / - * 



♦Sets with one more member 
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Pages 52 and, 53 are teaching, pages. Make sure that each child- , . 

has his book open to the pi-oper p&ge^. Display the page in front%of;the class* 

Direct the children's attention to the top -box. Ask the children, • * 

^ , J- ^ . 

Vlhat is the' number of Xhc set of drums Z (Three..),. ' ' ' 

the ^pace to the left* (point to the space), iet us' dra.v a set 

of rl,ngs vhich h as ^ne less member than the get of drums . ^ . , 

- Sxiggest that the children first marlc out one member rf rom -tjae set of 
drums (tracing ^vev the (iotted mark^O, then di^V a .set whioh is' equivalent ^ 
to lihe remaining members. Proceed iu th^ same manner throogh both pages. - 

Pages 5^* 55 are for independent work. ^ . 
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USiNG.yHB PUPIL^S BOgc, pages ^6-57 * , / 

5^ is a teaching page • Display your page in front of the child- 
S^f^!l>v. 'r^and point to the set of two dots in. the top box. Ask the children, 

iffliat is the. number of the set of dots? (a?wo.) ^ ^ 
. Is there a which has one' less giember than a set; of two? (Yes, ) 



' Vhat is- the n\j^er of that set? ^One.) * ' ^ 

Afek the children to di^aw a set with one ring in 'the fraine to the left of 
the given - set of *two. Vw, ask the children if there is a set which has 
one mbrfe meaiber than theViven set of two, (Yes.) ^ 

is the ^ niaraber of \hat set? (Three, ) . 
Ask the students to draw a set of 3^'^ings (or X«s)-in the frame to the 
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right of the given set of -two. Follow the same' 
Page 56, then the' children can work Page 5? on their own. 
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Give each child fifteen "bloc:(:s -other set object^ /Ask'hin to 

\o the'right of this- setT^ set of thiree. 



ffl^e e set/Of one, and then makej' ^ 
Ajfc if there is a set missing bet^•een tl^e sfet of, one and set of three. 



Cotltinue working tmtii each child h 




objects as follows: 



\ 



Now extend the ordering of set to include thos^e' vith'^ 6,> 1].^} 9 apd 10 
^ members, .^fou ro&y want to take several days to do this. Use a pT cedure ^ ^ 
similar to the one you followed in ord^ri;ig sets with not more than 5' 
membero. Order, sets of net more tha/ 6 me^ibers, i^tentifyiw^ a 6et of 
6 as haAnjg 1 more member tftan a set of fi'S^e. Theri order'' sets of* not ' . 
* more, than ' 7 membeirs;, ident1>fy?.ng» a -^et of 7 .as^ having pnp more member 
than a set of 6. (^ofiVnuT^ tht^' way to introduce .sets of • 8, ^9 and 
10" members. • ^ vr 

If yo\uv class cannot order the names of the 'num^rk.^rnd co^t td f isid 
the numbel- of m(Anbers of a set, you wii;L want to prpvide-, experiences which ' , 
Will a^velop this ability..,' Remember that in beginY^pg^ to <ount sets of , | 
objects a child must tuuch eadh m^ber of a set \n-^e<faebte,* saying in ' 
' sequer(c(^ the names of the numbers. !(The child is actually pairing ^jthe 
' memb^U of the set 'ith memb^rs'of a set -pf ntobers^)' Th| name spoken j 
when; the last member of a st^t is iouch^d designates tfe, number of member ; 
]^ ' ^ in iJhe set. Later comes the "poiht and say*:'.sta^e'/next tlje stage of • ^ ^ 
n ' . pointing and thinkin^^end .finally', the "look and;^lnk" stage. ^ t ; 

y ) ^During co&ng practice', th^ chiH ^shpuia 'belied to realize that tje 

' arrangement of the. set bein^ countejf aJe^:J?a//''matter. rThaf.is,. if he c«Unts 
.the set, .then rearran^^es it ^nd ouunt^^ lr> anoth^:J^ wVjr the ./i'ame number xs 
1 - /obtained. Plicin^ b jiumber c^^cut^^oats on Jhe fiannel board and having 

/ ^he childrfen count together, tHpn r4ar^ngin^ the c\ft-outs and count^g 
^ * /* l^ain show bring this/idea to a level' of awareness^and yerbali-^t^cn. 

ERIC •■ ^ ;.• •. .-^ "y, - ■ . 



^ ' ^« relationship ^"bet^/eeij number and equivalence should be constantly 
'^^Iv <i|JSiiasi2;ed: If two sets are equivalent then they have the same number of 
ISvH- . 'MBsberSi^ 6hdf if two sets have the same number of luembers then they are 
^|Krj.'.;...eq*^ivaXe!^^ Thus/ Xf a grpup of hoys is counted ai>d the same number of 




counted; ve are sure that ve can form couples with no 'one left . 
over* we have covQ)les and ve count the boys, we need not count the 
' fi^3:ls since the set of girls and th^ set of .hoys are equivalent. Every 
BS^^*^vtiiae. .these .two equivalent sets are displayed an4 the members of one set 
, , -are coated, the question of whether the other set shoxild also be counted 
^ " ^l^joxld he asked and discussed, . ^ ^ 

, . I&e entire development of cox'nting is accomplished by a great deal of 
.pr^tctice which should not be confined to the period set aside for the 
^mathematics lesson. Children should coiint sets of chairs, sets of children, 
tsets of toys, sets of disks, axifi so on as part of their ever^/'day 
f classroom Sbtivi ties. 

Partial counting, that is, recogni'zing the numher of ' members in a. part 
(siibsot) of a set^'aha then counting from that number is difficult for 
yo^^g'ster^ evesj though they know the number najDoeS in order. Once the 
,'; order of the number names- through ten is established ycu fnay begin the 

dev^oljmsnt of the concept of partial counting. ^ For exfin^Jie, in ordering 
^ ' sets you m^ check the number of members ,Qf a set of six.|)y counting. Then 
comtifejnt that there is another way. Since the set before* 6 ' has 5 »mefflters 
it is easie^r to think: one more than 5 is 6. Similar comments about . 
' -a se^ of Y might be: 7 is i more than 6 e^nd 7 Is 2 more than 5* 

* , . > ^lis type f procedure- should be followed consistently even though a 
change in the counting" prdctices of the children may not be observed for 
'a long pei^d of time. . ' ^ 

, tJSraO T^ RJPIL^S 3QCK , pages 58-59 

These, oages are concerned with the recognition of the cardinality of 
f,* I sets 6-10 members. Two pages are devoted to each number. The saife 

procedure may be used with each page. 

.Pago 56 is a teaching page. Display your page in front of the class. 
|. .-^^ Head the title to tne class (pointing to the title as you read). Ihv, point 

c 

to the set (top left) of apples and dmm^. Ack thr Cnlluren, 
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Can V3 find the number of this set of apples and drojgs ? (Yes.)' 
Hovr can we find the number ? (By counting.) 

Suggest' that the class count out loud. Tell the class to mark out each 

member, as it is counted. Point as you count, starting^ wijh the drums , . . 
first. 

What is the number of . the set ? (Five. ) 

Suppose ve counteg the apples first , vould ve get the same number ? (Yes. ) 

Whenever possible, en5)ha6ize the poinx tiiat the order in which a set is 
counted makes no difference. Since the set does not ha^se six members, 
it should be marked out with a large X. Do the same thijig for each setl 
on the page. When the children are through, all sets except those sets 
with 6 members should be maiiced out. ' ^ 

Page 59 is for independent work. / 
With a little help In the fonn of instruction, ,T,he children shoiild 

be able to ccn5)lete Pages 60 - 6?. If they have difficulty then introduce 

each number as you did on page 

Pages 68 - 69: ' 

^ Procedure is the same as for pupil's Pages ^(Q- 51.- 
Pages 70 ^71: . . • , 

i^rocedure is the same as for pi^)!!';. Pages 52 - 55. 
Page 72: 

Sets should be drawn so that tht, three sets ai-e in order from left v 
to right, ' , 
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Teaching Page 



Which sets have six members? 
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Which sets have seven members? 
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FURTHEIR ACTIVITIES 

As a further activity, scatter a set of objects with 6, 7, 8, 9, or 
10 members on a small rug or towel. Ask a child to pick up a part (subset) 
of the set which he can name iinmediately and begin his counting from that 
number. Each child should be encouraged to pick up the subset he identifies 
first rather than to look for a particular subset. 

' The teacher can make cards that show sets of 6, 1 , o, 9, and 10 in a 
variety of '.arrangements. Each set^ should have a minimum of six arrangements 
so that children do not just learn a particular pattern. Sets should be 
constructed pn the same color of card, preferably with the objects drawn 
alike to prevent association of a given set with a given object shape or * 
card color. - 
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Display a set of these cards on the chalkboard ledge. Children , may 
be encouraged to order the 'sets during an activity periodV A variety of 
games can be developed that will ^elp children learn to recognize the 
number of these sets. For exampl^, two teams may be selected, gold up 
the cards one at a time and asK the children in turn to identi^^ the nximbfer 
of the set. Encourage the children to "think out loud" when they ai*e 
finding out * how many. 

Although most children ^^11 count each member of a set of 7 members, 
some; other possible respon::.^& a^e: Five, one more is six, ^and one more 
is seven; Two, three, four, five, six, seven; Five and tk/o more is seven. 



'a^g>. mS KUMEgtALS 0 THROUGH 2 

OBJECTIVE : To associate the written numerals 0 throiigh 9 with 
' their corresponding numbers, and to order these numerals, 

VOCABULARY ; Numeral, 

MAlIEHIALS ; Peg boaixL, flannel board, nuiaeral cards' (0-9), blocks, 
books,' fcoiJnter> Inrushes, 



■Part X.j^ ^jfr - tium&ra3f8] ^(X ^%hxp\^ : ^ ^ 

Tell ■the chilxlreil that Tocsany kinds of marks can be used to" tell how many 
Make a set of marks /) and tell a child to bring a set of books with 
that many members to the front of the room. Ask another child to bring a 
set of blocks who5;e number of members is the same as this set of marks 

I+r). Ask another child to get X X brushes. Identify the niimber 
in each set as it is brought to you. (2.) ^ 

Ask each child to place on his desk a set of objects which h*is as many 
members as t^he one displayed. Introduce a numeral card for 2* Explain 
that the figure i>s called a numeral, tnat it is a special mark for the 
number two, tind that it is read "two". 

• Show a word card with Betty (or the story character from your reading 
series) on it. 

Is this word really Betty ? 

Does the word have curly yellow hair and a smiling face ? (No, ) 
It is Just Bet^ty's NAMS . 
^ A nu meral is the name of a \iumber . 

This (pointing at the numeral card) i£ a name for two . 
"Two"- (written on tb^ chalkboard) is another name for two . 

Place a^^set of one and a set of two on the flannel board. 

Are these sets equivalent ? (No. ) 

Why not? (They don't have the same number. The second set has more.) 

Are the sets ordered ? (Yes.) 

What is the number of the second set? (2.) 



Ask a child to select the flannel cut-out of the numeral and place it 
under the set of tvo members. Then hold up the flannel numerals for 0 
and 1 and ask th^ children if they knov vhich numeral names 1. After 
the ntimeral has been identified, ask a child to place it xinder the set 
of one member. . ^ 

Is there another set represented on the flannel board ? (Yes* 
the empty set . ) - . ' ' 

What niimber tells hov many member s are in the empty set ? (Zero . ) 

Hold xip the flannel numeral for zero and explain that this is the numeral 
that nam^s the number zero* Ask a child to pl^ce the cut-out on the flannel 
board 'to the left of 1 . 

We have orde red these sets and the numerals that nam^5 the number of 
e ach set. 

Look careftilly and see if ^'ou oan tell me some way that might help 
you remember which numerals name zero , one, and two . 

Hopefully, some child v*lll point out that the nximeral for zero looks like 

the letter *'0" and that the numeral for one is a straight mark. Consequently 

the numeral for the number two is left for consideration. It is helpful to 

roiake large numerals on the chalkboard. Then as you face the chalkboard, 

use your arm to trace these symbols in the air and ask the class to imitate 

you. Sucn an experience provides readiness for the actual writing of 

the n* »ralS' 

USING THS HJPIL^S BOOK , pages 73-82 

Page 73 Is a teaching page. Be sure that each child has his book , ^ 
open to Page 73. Read the title of the page (pointing to the words as 
you read). Direct the children's attention to the numeral 0 in the 
middle of the* page. Remind them that the numeral is the symbol 'we use for 
the»number zero which is the number of the empty set. Now point to the 
set of one telephone and ask. 

Is the number of this set 0? (No. ) 
Let us mark out this set with a lar^^g^ X. 

Have pupils trace over the dotted marks. Direct students' attention to 
the empt. set below the^telephone . Ask them, 



i 



' Js: number of this set zero? (Yes, ) 

v^ve tSe students draw a line from the empty set to the 0 nume3:al, 
, Pj^ceed in the same manner for each set on Page 73, All sets with 
fe:' I "eleienlss sliould be marked out, and lines, should be drawn from the empty 
'•/'sets to\the zero symbol, 

Pa^s Ik aiid 75 ^re for independent work. However, be sux'e that 
M^V- pupils recognize the symbols ,1 and '2 before doing these pages. 

Ask the students to draw a line from each set to the numeral that names 
the number of the set. t 




USIHG - SHE - RJECL* S ' BOOK , pages- 77 - 82 , ' . V 

^ These pagps require the sane set of directions as for pages 73 - 76 • 

• The ttumerals 3-5 W be introduced one at a time on succeeding days. 
Order sets previously identified and label with the appropriate numeral/ 
Then construct" the next set and introduce the nvuneral that names the number 
of the set." Discuss "the distinguisMng characteristics of the nximeral. 
For example, 2 has a rounded part and a straight peart and h is made 
lip of straight parts. Rhymes which' emphasize the formation of the numeral 
have been found effective. Sta^jd in the back of the ro^a^s the children 
trace the numerals in the air. If any child has a tendency <to make the' 
nxMneral incorrect .y, check this immediately. Emphasizp the beginning point 
in making the numeral. 
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TJSmG THE RJPIL'S BOOK , pages 83 - ^ ^ 

Page 83 is a teaching page. Display Page O3 in front of the 
class making sure each child has his book open to the correct page. Reed 
the tit3.e,^.polnting to the words as you read. Nov, direct the children's 
' attention to the box at the tc^ of the page and ask, 



What is the number of 'this set? -(Two.) 



Look at the column of three numerals to the ' right of the sei. ^ 
Point to the column so the pupils know what column you are talking about. 

Do you , see the numeral which names the number of this set ? (Yes . ) 
Please ring the numeral which means two . r 

Have the students trace over the d-.tted marks. To give the students mora 
practice in reading numerals you can instruct the pupils to read the other 
two numerals^ (four and zer^) and mark out these nvimerals with an X. Follow 
the same procedure through the next two sets. 

Pages 8ii and 85 are for the pupils to do on their own. 
Ask the children to ring the numeral that names the number of the set. 

Give each child a set of 15 blocks or other set objects. Ask them to 
make sets of 1, 2^ 3, \y and 5 members. After checking to be certain 
that everyone has ordered ohe sets correctly, give each child a set of 
nxuneral cards 0 - Tell them to place the numeral that names the number 
of the set below each set. 

Is ^ greater than 2? (Yec.) 

How do jrou know that is true ? (A set of 3 has more members than a 
set of 2.) 

Suppose someone didnH believe you . How could you use the sets on 
your desk to show them? (You can see by pairing that a set of 3 
has 1 more member than a set of 2.) 

Are there any other sets ori your desk that have more members tlian a 
set of 2? i}^ and . ) 
\ v/e sa^ that ^, and 5 a£e greater than 



Repeat the same process using the numbers k, 1, and 3; finally 0 • 
and Hopefully, some of the children will sense that if you locate the 
sets with the numl>er property named by the niu&bers you can determine which 
has more members and hence which number is greater. T^se children who 
seem to be able to do this should be permitted to remove the set objects. 
and use only the numeral cards* * * ' 
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USING ^HB PUPJ.L*S BOOC , pages 86-87 , \^ * 

Page 86 is a tbaching p^e . Display Page 86 in front of the class. 
Be sure that each child has his book open to the proper page. VRead the 
title, pointing to the words as you read. Point to the numeral , 3 in 
the upper left-hand comer. . Ask the studetits^ 

What nxoaber does this symbol name t (Txiree. ) • 

Now point to the numeral 2 which is to th3 right of 3. 

What number does this symbol name ? (Two*) 
, Is 2 greater than ^? (No.) . 
Let us mark out 2 with an X because 2 i£ not greater 

Tell students to trace over the dotted X. Now, point to the 
to the right. 

' ^^"^ num^r does this numeral name ? (Five,. ) 
Is 5 greater than ^. (Yes.) , 
Let us ring the numeral 5 because it is greats than ^. 

Tell students to trace over the dotted ring. Proceed in the same manner 
through the page. 

Page 87 is for independent work. 

Pages 88-89: 

Use Page 88 as a teaching page. The direccions are the same as 
,^or Pages 86 - 87, except that the children shotild ring the n\amerals 
which represent numbers which are less than the given number, and mark 
out the ones which represent numbers which are greater. 
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0 , tismg THS pupiys Bogc, pages 90 91 ^ 

Page 90 is a teaching page* Ask the students to^vrite the niimber 
of the set in the space provided* Always give instructions as. clearly as 
|x. r possible nuking sure each ptjgpil has his book open to the correct page* 
It is also helpful to read the title of each page* V 



Pages 92 - 99: 

These pages provide practice in identifying the numerals which naae 

K"f* the numbers six thro<Jgh nine* Each ^et of two pages requires the saice 

dircctlor.8 as Pages 75 - 82. 

Pages 160 - 102: 

The directions for these uages are the saae as those for Pages 83 • ^* 

. 103: 

After the usual preliminary procedures, ask the children to drav a 
line from the set to the nujseral that names the number of the set. 



^f;ilhich sets go with which numbers? 
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PART II - TIE ITU2€ERALS 6 THROUGH 9 

SUGGESTED PROCEDURSS ; 

PRE-BOCK ACnvmSS ; 

Repeat the same procedures f jr introducing the numerals 6, 7; 8 and 9 
that you used with the n'omerais 0 through If you introduce a new 

nuiseral on each succeeding day, 2 pages have been pro-^ided in the pupil's 
t:ok for review and xhe recognition of the nev symbol. Careful attention 
should bs given to an exa.T:ination of the numerals, Gimilarities and 
differences should be noted. While 8 is easily recognized,^ 6 and 9 
are often confused .r.i th? '! vhe^i written by children is of Jen as . 

After §12 the nuiEcrals 0 - have been inxroduced, you <^hould keep a 
display on the chalkboard, flarinei coara, or bulletin board of the 
folloving s-^rt: 
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F r thece less -nc, \ is essential for children to be able to count on 
\ 

frs^m a i^iven number. When : art ~i a ?e. is recognized children should co nt 
the aidit. nal :;.-ntcro :* the set ^rithout starting again at one. Encourage 
this kind i 2 ^^^tin;^ (partial counting) but do not assume that all children 
v/ili T.ast^r this ■ n ^ept rendil^ . 

Dlrtric^te t 10 nbje?tp to ea'-^n child. Have child arrange the set 
•n ^ ^-c iesic . that rner-^berc ^f the 5et are not touching. Without moving 
°xiy f t.^'j i-^'ot;, nj.Ki '"hiliron frojne rxjmbers of the s-^ ^ then count 
the rest f tn^ jet. r^-aine <, 't, )r ? rnemberc of the set 'n the desk. 
Increase Ir •rcii'^ tr^ n Anr-' r f bje^t? with wiiich a 'hild is working 
'ind repeat t:i*^ v.r.K. 0 nt'*^.*' tri, w.rk 1/'' nnkinf^, a child t: frajne the 
number -f "t^^r.t - r -ni"^ :.<^ ^/ir^ v^lth ut ^ -untin^-:. i\en 'ink the child 
t punh tr . c :v -t * lo and unt '"^^^ r^^-^t f th'? rot, 
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I USroG ^ PUPIL^S BOOK, pages 10k ^ IC7 

*'"' ' " — — — — 

I Ask the ch^dren to count the nuisbe^- of members in the set and write 

T the nuzaeral that names the number. 

V ♦Use the flannel board display of ^jrder-ed sets and numerals to help children 

f identify numbers greater than a given one. The same type f procedure 

I suggested for numbers less than 6 may be used in this situation. Then 

give the children numeral cards 0-9. After checking to be certain that 
I each child has ordered the nutrierals correctly, the pupils may use the 

I ordered numerals to help them detemiine which numbers are greater than n 

i given one, 

: Page 106: 

^ ' After the preliminary procedure^, point to the box in the upper left 

' hahd Comer. Direc-^ the children's attention to the numeral in the upper- 

right of the box and^asic, 

What number does this nuina ral name ? (Four , ) 
Nov point to the numeral in the lower-left of the box and ask, 

' Vhat number does this n-a:..^.:^! name ? (l^'o . ) 
Which nmb^ is greater , two or four ? (Four , ) 
Mark the numeral h with a ring . 

Use the same procedure for each of the boxes in the top row. By this time, 
^ost of the students will know tne prt.'oedure and they can finish the rest 
of the page on their own. 

Page 107: 

The instruction- are the same as for Page 106, except that now the 
students are aoked t ring the lesser number. 



PART III WORDS , " ZERO , ONE, TWO, TEN " 

Children should le^m to recognize the words, zero, one, two, three, 
four, ten as names fur numbers Just as they recognize the numerals 

0, 1, 2, 3, \y etc. Some children who are capable of understanding the 
concepts which ar? pre^sented in this chapter and can le^^ the numerals 
without difficxilty nay not yet be ready to recognize the words. It' is 
not intended that mfistery of wordt* precedes continuation of the book but 
that a start be made so that when they are <ised there will be some familiarity 
vith the words. You should e:jqpect a level of mastery which seems appropriate 
tor the ability of your children. ' 

Since the teaching of these words is closely related to reading,^ ypu 
shotild use techniques and acti\dties which you usfe in your reading program 
to teach these words. You will want the children to associate, the written* 
word with the spoken word, with the set, and with the numeral* Where the 
words are used oh pupil pages you will find that they are used with the 
numeral. Card^ with numerals on one side and the words on the back, and 
cards with pictures of a set of objects on one side and the word on the 
back provide for individual or small group practice^ ,r 

FURTHER ACTIVITIES: 



f " 

II: 



Is-* 



1. Give each child a sex of numeral cards. Name a nvimber and ask the 
children to how the correct n^jmeral for that number, 

2* Give each child a set of numeral cards. Show sets of objects on the 
flannel board or on the chalk board, describe sets in the room or 
shuw pictures of setr, and have each child show the correct numeral card, 

3, Pass out sheets of paper, each vith a numeral written on it< Ask the 
children to draw a set with that many members. 

Give each ^M-ld a piece of newsprint or constmction paper. Tell the 
children to make each numeral 0 1., 2, 3, 1|, 5, 6, 7, 8, 9 on the 
page. The numerals should be scattered all over the page and each 
child* s page will probably be different. Display a set of objects on 
the flannel board. Ask the children to, find the numeral yhich tells 
the number of members in the set. I'hey "show" the niiraeraJ by framing 
it with their hands. 
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5. The f^rst three activities may be repeated using vcrd cards instead 
of numeral cards. ' ' % 
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OBJECTIVE : To develop the idea of the numlDer line. 
VOCABULARY ; Point, line. 
BACKGROUND NOTE : 

This lesson introduces ^the number line. .Eventually we shall use the 
number line for addition, for subtraction, and to introduce rational numbers. 
In this lesson, the principal use of the number line is to reinforce the 

children's ^concept of inequality,' 

• ' ^ 

MATERIALS : Strong string, paper clips, a printed number line and two 

sets of numeral cards shaped as shown: 




SUGGESTED PROCEDURE ; . . ' • ^ 

PRE - BOOK AC^nVITIES ; 

Have one set of nxAmeral cards in random order on the chalk ledge. Ask 
a child to come bo the front of the room. Tell children, "Today we are 
going to jump and count the jumps." Mark, on the floor, a starting point. 

Susie, you stand at our starting point . (Tp Susie:) , 

How many Jumps have you taJcen from the starting point ? (None . ) 

What number tells how many Jumps you have taken? ^\^0 . ) 

Place the ^erc card by the child's feet with tfie point 'toward her fe^t. 
Tell her to take a Jump and stop. 

How many Jumps from the starting point >iave ^ou taken now? (l . ) 

Have a child choose the numeral card and :^lace it at Susie's feet. 
Continue with the same prx)Gedure until ^ ^ jum^s have been taken. Ask 
the child to try to take Jumps of the same size (distan" . Keep emphasizing 
that the numeral card tells how many jujnps from the starting point. 

1; • 
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Would ve have to stop vlthr 9 If ve had more cards? (No. We could 
go on and on.)^ 

Remove the numeral cards from th«, floor and tell the chil^re.. to 
Imagine 'that jujtips had been taken on the chalkboard. Have a child indicate 
tbe starting poiat and nine junqjs. Make a dot tq. show each^of these points. 
Ask vhat ntoneial to write for the point thai show the starting point • (O.) 

Continue tq jiumber the points through 5. Have children look fft 
unnumbered points; and ask one* to come up and put^the pointer on the point 
where he thinks the next iwp would be. Ask if points could continue to* 
be nade in this directiori. Draw an arrow to show in whaf direction we- 
vould.go if nine Jumps are taken. (We begin with dots and an arrow and 
"gradually build the picture of the number line.)" 



Try to establish for the children, using further experiences if 
\iecessary, the picture of equally spaced dots extending indefinitely to 
the right, with each dot associated with a number. Repeat that the 
numeral names the number of J\iiq)e from the starting point. 

USING 25 HJFIL*3 BOCK , page IO8 

Aak the children to draw a line from the numeral to the point 
under which it should be placed. 
• A day or two later, have two children, one at each end, pull tlte pi^ece 
^ of atring tightly. Ask children to pretend to watch a frog Jumping ^ ^ 

- across a. tight rope. Suggest a spot on the string (to the left as the 
class sees it) where it begins, and ask what numeral to use at this point. 
Clip the zero card to the string .(using a paper clip at the top of the card), 

Have a child come up and stand by the string at that point, take a ' ^ 
single Juii5> and "stop" there. Place numerals after children tell you 
which one for each Jump. 



Ask children to imagine a long, long tight rope or which many jxarps 
can be taken. Suggest that it be thought of as a line of numbered Jun5)S, 
all of the seme length, or a "number line". 

Dispense with the string and draw a line on the beard. Meo'k points 
and label as shown 

Instead of using* >a tight rope for our number line , let^s use a 
line on the board . 

How is this number line different from the one ve- made on the tight 
rope ? (it doesnH have all the numerals* It doesn't show the 
first Jump. ) 

*^sk a child to use the pointer to show anotl^er point, to tell what 
numeral to write there, and to tell why he decided on that numeral. (Name 
the nimiber uf jumps from the starting point.) Have children notice that 
although not all the niime rais are written, they know where others must go % 
V because of the ones already written. n 

Have the other points named and write the numerals (not beyond 9 

however). Emphasize that 0 is the starting point, and that each 

numeral tells how many jiunps from the starting point. 
✓ 

Use the line for children to point to the nmeral before* "5", the 
numeral after^ "1", before "l", etc. 

Nov help the children to understand the relation between inequality 
of numbers and order on the number line. 
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L 


greater than 


i? 


(Yes. 


) 


Is 


^6 


greater than 




(Yes. 


) y 


Is 


7 


greater than 


^? 


(Yes. 


) 


Is 


8 


greater than 


1? 


(Yes. 


) 



People have agreed that ^as we move t6 the right (indicate what* you mean 
by right by moving your hand in that direction along the number line)^. 
on the nuinber line that the numbers become greater . 

Place your left hand below 3 and your right hand below 5. Asic the 
children how they can tell from j-ooking at the nanher line that 5 is 



A 



greater than 3. If the children soy that 2 is before or in front of 
5. or that 5 is after or behind 3, ^gree. Then coinrwjnt that . 5 is 
greater than 3 since 5 ii- to the right of 3 on the number line. 
Even thotigh children can tell their right hand from their left, it does 
not aean that this concei^ vill necessarily transfer to the number line 
situation^ A left hand -ij'alvays a 3 eft hand £^.d a right hand is ^always 
^^ght hand. ^f^^^^Ji^^Y 'line 5- is to the left of 7 buc to the ^ % 
rigJft of' 3. Be content to accept the children's own terminoloQr as long 
as they convey the correct meaning. Agree, and then repeat the correct 
language. Eventually the children; wili/associate this language with the 
concept and use it. ^^^j^ , 



^il' ^ • 'Mere do the minjerafs belong? 
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Page 109: 

Ask the children to write the nxinseral that names the points given on 
the number line. 

Page 110: - 

1 e children ar^ to mark all the numerals that name numbers g.-eater than 
the - jaber named in the box at the left. The number line at the top of the 
page ls p r o vi d^d^'to^i ss i s t those children who need this visualization. 

• Repeat the procedure used ^ > Introduce the concept of "greater than" in 
connection with th<^ numberLj-ine,. This time find the nxifober or^mlmbers 
vhic: ire less than a given one. 

Page 111: 

A:k the children to mark ail the nuinerals that name numbers less than 
the \ r-ber named in the box at the left. 

fur:: _ ACTIVITISS : 

1* . ::Z to a given numeral on the number line §nd ask ^or a number or 

xerb greater than the giver* one. P/actice of this kind vill develop 

idea that all numerals after or to the right of 5; ^or example, 
,1^ the numbers greater than 5* 

2, T to a given numeral' on the number line and ask lor a number or 

Ltrrs less than the gi /en one. The idea that all the numerals before 

the left of 5, for example^ name the numbers less, than 5 
_ levelop. ^ 

^'iie a nw^ber line (O - 9) for each child. Attach it to the desk 
. tape. This. vill be a reference for those children that cannot 
I' ' ^;nl2e all ^.e namerals. Children can be a5;ked to point toll numeral 
; -r. names a numbeil greater than or less than a given one. 

F vide each child '^^Ith numeral cards 0 - 9. Name a numb ef and ask 
t 'Children to hold up a numeral card that names a number greater 
^..-izi or»le:>s than the riven on^. 
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Name the points 
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Use the number line 
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Chapter 3 
SETS OF TEH 



BACKGROOSD 



' We, have heen concerned so far with setg of single objects — that is, 

viih hunches of things. In this chapter we reach a slightly Mgher level 

i 

of sophistication: ve consider sets whose members are thewselves sets* 

We county sets of objects by partitioning then into sets of tea and then 

counting, tbfi sets of ten. We extehd our system of nm ration by agreeing 

1 . 
that, for example, a set which can be partitioned into 3 sets of ten 

has thirty members. 

This short chapter is devoted entirely to i'^ts of ten and it is 
primarily preparation for the study of place valuo. In a later chapter, 
we shall pt^rtition a set into equivalent subsets which are not necessarily 
sets of ten. We then connect the fact that, for exami-le, a set of thirty 
can be partitioned into 5 sets of 6, with the facts: 5 x 6 - 3O 
and 30 -I- 5 = 6. 



3-l«i SETS ^ 
r 

OBJECTjLV a; To introduce counting sets of ten members each. 
VOCABJLARY t (No new words.) 

MATEHEALS : For teacher- -a box with sets of ten disks and other cut-outs 
for use at the flannel board; large sheet of tagboard or 
cardboard; counting sticks; rubber bands. 

For pupils— sets of materials in the multiples of ten (lO to 
100 of each); e.g., blocks, kindergarten b2ads, buttons, 
lima beans, spools, sticks, theatre tickets, pegs, and 
paper clips. 

TEACHHTG NOTE ; . . 

The activities descrii^d here may be carried on for several days^v the 
tin^ depending on the ability and previous experiences of the children. 
It should be remembered, however, that the intent is to "open up" an idea 
rather than to develop full understanding. 

SUGGESTED PROCEIXJRE : 
PRS - BO(K ACTIVITIES ; 

Show the children a box containing thirty flannel cut-o\^s (ten disks 
and t6n each of two other shapes), bunched so that 'it is necessary to 
count and sort them. Dump them on a table. 

I wonder how m^ijr sets of ten are in this box? 
Let^ s see how we can find out . 

-Pick oat one disk and hold it up 

How many disks have I? (One.) 

Place that disk on the flannel board. Repeat 
row of disk& on 



tie' 
)rK, 



proceGore, making a 



be asked to 



the flannel board. (As you worlc, a chilu 
help pick out the cutrojts \ith which you are working and Wd them to 
you, one at a time . ) 

Ho\) many disks are there in the set on tb2 flannel bcferd? 
Point to each disi: as children count to ten. 
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This set of disks on the flannel board has how many members? (Ten. ) 
Do we have OjgE set vith ten members ? (Yes.) 

Let's see if we ^mi use the set gf ten dj sks to find how many trees 
(or other shapes you have selected) we have *^ 

Place ten trees in a row beneath the disks so that the one-to-one correspondence 
is obvious. 

Is the set of trees equfvalent to the set of disks ? (Yes. ) 
What is the number of the set of disks ? (Ten . ) 
Of the set of trees ? (Ten. ) iQ^ 

How many sets of ten cut - outs do we have on the flannel board ? (Two . ) 

Hold tagboard to cover the sets, exposing one rov^ then two, while children 
count with you: one set of ten , two sets of ten. 




^Piace another set of ten cut-puts beneath the trees. 

How many sets of t^n cut - outs have we now ? ( Three . ) 

Again cover and expose rows while children -"ount: one set of ten, two 
sets of ten, t hree sets of ten. Tell the children that we can say 
"c^e ten", "two tens", "three tens", .uid not say as many words when we 
coun-J,. Let them repeat the counting: "one ten", and so on. 

How many sets of ten cut-outs did we have in the box? (Three . ) 

Have children coiint tea sticics as you bundle them together. Ask how 
many are in the Lundle^ put a rubl.r ba:id around it. Continue in like manner 
with ten sets (brandies) of ten sticks, asking questions similar to those 
related to the sets of cut-outs on the flannel board.. 



^H7 I 



Have sets of ten blocks counted and stacked in "tens", questioning 

the children as the work proceeds as to how many teas there are after each 
I 

stack is conipleted. 

OTHER SXFERIERCES ^TH SETS OF TEN 

Paper clij^s may be strung together as sets of ten to lead to the idea 
tliat ten ones and one ten are names for the same number. Sets with a 
variety of members as well as with similar objects should be grouped into 
sets of ten, e.g. 



A chart m£jy be made on the chalkboard with blanks in which children can 
record the number of sets o^te^ that have been counted. 

tens tons 



tens 



tens 



The preceding experiences have had considrable guidance by the teacher. 
The next step, and an important one. is to give each child a set of 
materials to count into sets of ten# Paste sticks or tongue ^epres^ors 
are excellent set objects. It is not necessary that everyone have xhe 
same number of sticks. Some children will laboriously^ count sets of ten 
and place them in piles on the desk while others rilay cbunt one set of 
ten and arrive at other such sets by pairing. , Sin^fe some children are 
more proficient in counting than others, do not wait until all the paste 

fe tiounted. As scjon as a variety of sets^ are Shown (Lnywhere from 



st|ick8 

one throigh nine sets of ten) collect the sticks that have not been counted. 



A chart fnay be made on the chalkboard with blanks in which children can 
record tJ^ie number of sets of tfen that have been counted. 



te 



tens 



tens 



tens 



VAX / * 



Provide enough spaces- so that every child will have an opportunity to 
lirite the nuaerai that names the number of sets he hao junted/ As each 
child names the- number of tens, the other children should count together 
to check his ans-wer as he writes the numeralcin th^ chart. This type-e*— 
experience is of value since it requires the active participation of every 
child as well as prbviding practice in counting. The teacher has an 
opportunity to observe .counting procedures and the writing of numerals. 
This procedure may be repeated by the class or by those students who need to 
attai^ "greater proficiency in counting^ 
USIHG THE PUPIL'S BOOK, pages 112 - II3. 
' Pupils should work independently on thet.e pages, 
to those children who need it. 



Give help individually 
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How many tens? 
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.How many tens? 



oo -oo 

OO iOO 

oo oo 

oo oo 

oo oo 



oo 


• oo 


o'd 


oo 


oo 


oo 


oo 


oo 


oo 


OQ 


oo 


oo 


oo 


oo 


oo 


oo 


^ oo 


oo 


po 


oo 


oo 


^ oo 


oo 


oo 


oo 




Tens 




Of 





Hill mil mil- iiii 
iiiii iiiii iiiJi 



'Tens 




113 



3- 



. FURniER ACTIVITIES : / 

1. How many fingers are vhe set of fingers on both of your hand&? 
• Ther\ let ten children stand in front of the clasj, while th6 other 
children count ^he ten se^s of ten fingers. Hav« one (5hild ^oaje to 
the»^ont and count the sets of ten by starting at one end of the 
. low of children. Have another child count by starting at the other 
end of the row. Did both count ten sets of i-en?* Did both stiy the 
co-anting names in the saine order? 

2* Let children work as partners. Have each child in turn draw around 
the other's outspread hands paLms down. Let children color and cut 
out their "hands". Th^ paste the hands, in pairs, to a strip of 
wrapping paper to use in practicing counting by tens. 

3« Have children count sounds as you tap the desk or a triang: ♦ After 
. a set of 10 taps, each' child holds up one finger; after the next set 
of 10 taps he holds jip another finger, and so on. Stop after every 
multiple of ten, and have children tell you how many "tens" of taps 
there have been. Or, each child may record the sets of ten by marking 
a tally mark .for each of the sets. 




mSHG MJLTIPI3SS OF TEN 



OBOECTIVE: 



To ^emphasize that the order of comting "tens" is the same 
as the order of counting "ones'"; to teach the names for 
iaultii;les of ten. 



VOCASOiAKr ; Rov, -oltiim; .^n,. twenty,^ thirty, 



one hundred. 



M/vTSKEALS ; Spool board with^ 100 spools or pegboard with 100 pegs, 

^ . lar^fe ^iece of plain tagboard or cardboard to govpr rows for \i 
counting by teas; 1" x 1" cut-outs for flannel board and ^ 
^ ten strips of ten' of these made by affixing to masking *i:ape; 

" objects for children to use in forming •sets of ten, e.^i, 

bundles of sticks, lima beans or other small objects in plastic 
bags, straps of tickets, the strips of 1" x 1" cut-outs, ' 
^ buttons on c^rds. 

SUGGES1ED PROCEDURE ; 

" • *- 

Call attention to the rows and columns of the spool board or £eg board. 

How many^ places for spools ( pegs ) are there in one row? (indicate 

a row.) * • * . 

* one^ column ? (indicate a column.) 

Hov many spools will each row of the board hold ? (Ten. ) 

How piaoy spools will each column of the board hold ? (Ten. ) 

How do you' know ? ^ ' 

' — ^— » ^ 

Ask a child to choose a row and fill it with spools, (if he selects 
a column, help him change to a row without belaboring the point. JChe 
distinction between row and coltonn is introduced at this time. Clarifi(iation 
will come with use.) ' 



Hov many spools €fre ^ ifn the *$et on' the board? (Ten. ) 
.Hov do you i knov ? (Answers vi^l vary.) 
Do ve have one set of ten spools? (Yes. ) 



i 



"*Place another rov of spools on f he 'board. • * _ 

\ » 
Hov many^ sets of ten spools are on t|ie board jiov? (Two.) 

Continue pacing rows of spools cn the board letting the children cownt them: 
2: often , 2 sets of t'en , etc, to 10 jsets of ten . Have the children 
count to ten so that the order will be receuLled easily. Then have the rows 
qf spools counted as you move a she^t of tagboard to expose them: ^ 
2: ^ tens , ^ tens , etc. » • ^ 

pan we count tens in the same way we count ones ? j^{Yes.) 

Cover all but the two top rows of spools vi.th the tagboard. ' 

Hov jpany sets of tela spools do you see? (Two. ) 
' '^'ll tell us another name for 2 tens ? (Twenty 0^ 

Continue in similar fashion, introducing any names tifat« are not known by a 
child. Then let the children counx the revs of spools again with you: 
ten, twenty , tnirty , . . . , one nundred. 

Give each child sets of paste sticks that have been grouped into sets of 
ten. A rubber" band may be used t^ hold i^he bundles together. PSter the 
children have counted the set^^of ten, ask each child to ^tell hov manjy sticks 
he has. The older children may count, the 'bundles as he holds them in the air. 
Make sure that "both names are used. Foi exainple: s2 tens, twenty; 3 tens, 
thirty; etc. . • . 

Folltow up by asking such questions as: 

WHo .has 7 ' tens ? ' . * * . | 

What is another name for 7 tens f (Seventy. ) 
Who has k tens ? 

What is another name for U tens? (Forty.) 

V/rite numerals on the chalkboard, e.g., 9 tens; 1 ten, 5 tens* Do not 
write 50, 10, or 50. Asi^ the children who have the corresponding number 
of sets of 10 to display tnem to the class. 

FURTlIEa ACTIVITIES 



ERIC 



1. 
2. 



Provide practice in counting by tens to one hundred by ask'ag children 
to count together as you display various sets of ten. 
Use fetcnmed stickers to make- perception cards for sets of ten. 
Arrange the sets of ten in various ^patterns, but keep them 



as easily distinguishable units on the cards. 'Foi' exan^jle, 



★ ★★★★ 

★ ★★★★ 

★ ★★★★ 

★ ★★★★ 



oo^oo 



• • 

• • • 

0 • • 



• 

# # • 



# • • 

• • • 

% % % 



• • • 

• • • 

• • # 



^The children can be dl^ded into two teams . One child may recoi*d " e 'correct 
answers 1?y making tallies on the chalKbcard. Hold i5p the dards one at a 
time, and alternate from* one team to the other *^s yov^ask the number named. 
The wolrds tvpnty^ thirty, etc. are the preferred answers, 
givi-n as the ^answer ^ ask for the -name of the number. 



If 6 tens is 



The teacher may serve as leader 'to introduce the activity; latet a^ 
child may be the. lefeder. 

This card shows forty stars. 
Forty is how many sets of ten? (Four^) 



J 



Then briefly expose the card to the children. Show the card again so that 
a check can be made. Following several experiences with the cards*, children 
may use them as an independent adtivity. After these names liave been learned, 
the;, can be written on the reverse sides. Do not, however, drill on these 
words or expect al? children to Ifeam them. The association of word, numeral 
and set representation i's provided for tfi>^e who may benefit. , o 



4 ★ ★★★★★★★ 
,1*^ ★★★★★★★★★ 



h tens 
f forty 



(Front of card) 



(Back of card) 
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OBJECTIVES ; .Ofo introduce tfie relative- va|.ue'^fj^ cei^ and one dime. ' 

To reinforce understanding 'ol? "ten** as "ten ones*' or "ohe^ten". 

VOCAHJLARY ; Dime; worth, value* . ^ ^ 

MASCSRIAEtS : 100 pennies, 10 dimes, sheet of construction paper, * ^ 

' suggested PROCEOyRB ; ^ . , , ' 

Vm-jSbOK '^ AGIPIVITI^S ; , ' ^ 

Have the children gather aroitaid a table where all may . sqb . Let ^heifi 
jiiscuss briefly their experiences in using money. Show them a dime and J 
a cent. ^ « *^ 

If you could choo se just one of these coinS; which one woixld 
' choose_? Why? , - f . » . ♦ 

^Note whether or not any children use th9 words cent, penny, dime», 
value .or worth spontaneously. If not, introducjs the wrds into th6 djis- 
cussion when appropriate. ^ * ' • ^ * 

Put * lOP pennies pn a ''^ble and^ ask the children to cpunt \ set of ten 
pennies. Ask if anyi.^e knows how this .set of tea could be used^to help 
in finding the number of the set of all the pennies on the table. A 
child may suggest arrajiging the rest of the pennies into^s^ts of ten that* 
match (are equivalen^Ji to) *the set of teft that was counted. ♦ 

If the suggestion does not come from a child, introduce the idea by 
asking the children to ^ count to another set, of ten as* you arrange the second 
row of ^pennies* 

Are these two sets equivalent ? '(Yesc^) ^ ' ^ 

DiJ we ^ have to count the members of the second set ? (No, Just pair, ) 
Watch as I place another row of pennies . * * . ^ 

Tell me whrn I have>, enough jfor ^othet set of ten. 

If there is any disagreement about the nmber of pennies in the third' 

row, counting may be used as a check. 

* •* * t 

After ^en sets have been arranged, hold a sheet of construction paper to 
coVQT^'^ju'but the first row, and uncover rows as the children covint: one ten 
ten cints ; two tens, twenty cents ; three tens, thirty cents; and so on. 



I « 

Ask questions to tring out the idea that ther^ are ten rows of pennies with 
ten pennfe^-iii each;rowrthe number of pennies in the set on the lahle is 
one hundred; there are one hundred cents altogether, 

-Ask how many pennies there are in the first column of pennies. Use 
^a procedure like that used wich the rows and let the children count the 
'columns "by tens^.' • ^ • * 

^?lace a, dime at the end of^each row of ^pennies, slightly apart , from 
th^ row, , Note that' there is a set of teli pennies* for each dime, and a * 
dipie for* each set of ten ']?ennies,-" the nmber of the" set of dimes on the 
table is ten. Use a piece of'cardhoard to cover the,monfey in such a way 
that on^ row of pennies and \ dime are exposed. 



Would ybu rather have ten pennies or a* dime? (it doesnH make any 
difference . ) ' 

(Ten pennies have the , same value as 1 dime.) ^ . 



j 



Continue the same line of questioning as you move the^cardhoard down the 
rows of p3nnies ^and dimes. Then hold up a dime, and give several children 
a number of pennies. Ask each child if he will exchange his pennies far 

'your dime. Regardlejfe of his answer^ask the class if they agree wit^i him 

,and why. \ ^ • . 

Remove the pennies from the tahle^, *Ask how much one dime is worth. 
Tell the children that a ^ime is sometimes caJiAedL a "ten-cent piece"; when 
money i$ Counted, dimes are coanted-as tens. Play ^"banker" and ask the 
children to^ count the dimes: " one dime, ten cents ; two dimes , twenty 
cents ; . .^, ten dimes, ^one hundred ^cent^s" . Give ten pennies or more to 
each of several children, letting them, count ten cents and give It to the 
"hanker" in exchange for one 'dime / 



Does anyone khov the name of a bill you g§t in exchange for ten dimes? 
USING THE' PUPILS BOOK , page llU. , 

* Page lll^ is a teaching page. Exhii)it the pag^ for all tfie children 
^see. Discuss with the children the pictures of the penny (l cent) and 
the dime. Give heip on reading the words "one cenx'V "one dime", "ten cents 

Have a child'^come to the front and find the picture of the kite. Have 
each child poinb to the kite in his "book. 'Ask ^ 

/ ^ 

How much Is the kite ?^ (l ditae . ) " . ^ . ' 

How. many pennies \ d.ll it take to buy the kite? (lO. ) 



Have the child mark teji pennies with an X, ' ' ^ 
Do the same thing foi the toy soldier. 

Page 115 i^ to "be done indei^endently; Give help where needed. 



i . .-^ 



PURJHER ACTIVITIES ; 

1, Make a chart showing the values of the coins cent, nickel and dime, 
and use it for discussion and review.' Real coins may be fastened to 
tagboard' with transparent tape. If you wish, some sjjace may be le£t 
for coins ')f larger denomination. 

2. Use opportunities that arise naturally in the classroom for counting 
^ money and" discussing the valuer of coins. 

3^i^, PROBLQ^ SOLVING WITH- SETS OF TEN 

OBJECTIVE : To extend understanding of !'tsns^' thj'ough using sets of ten 
in problem solving; to ♦develop ability to solvfe problems 
idvolvittg inequality, ene-more ten ahd one le^ss ten. 

.VOCAHJIjARY : (Wo new^ wotds . ^ V 

MATERIALS ; Sets of ten ticket's, sticks, toothpiv:ks, tongue depressors, 
clotl)es pins, plastic spoons, held togeti^r by rubber bands 
OvT tape. ' 

SUGGESTED PROCEDURE 

The intent is that problems be read, or told /o the childre**^ and that 
no w*ritten. equations be used in connection with/xhem. The sequence is from 
relatively simple to more complex problems. Selections should be appj-opriate 
for the children in the class. 

Give each child several sets of "Jen (paste, sticks or slips of paper held 
by a rubber band). Ask the children "to 'place a set of twehty in the middle 
of their desks. Then ask for a set of thirty. If the two sets axe arranged 
in this manner M ^ 0 comparison will b6 obvious. 

Suppose these paste sticks were candies . . * " 
Which set would you choose? (The set of thirty.) ' 

r-> ; ? 

Why? (There are' more . ) ^ u 

How many more ? (Ten.) 

Is 22 greater than 20? (Yes.)' 

IJow much greater ? (Ten.) 



^ if there is any i^certainty about "how many more", ask the children to show 
. 1by 'pairing that 6ne set of ten or ten is left over. Clear the desks and " 



continue with t^e followin3 prohlfems. • 

!• Bill has ^'twenty marbles, *John has ten, V/hich hoy has more mafhl'^s^? * 
How many/ more? .Is 20 greater than 10? How much greater? 

2* Anthony h§is forty sticks of gum, tToe has fifty, Which^hoy has mgre? 
How paxiy more? Is 50 greater thaji k07 How'imicH greater? 

3. Betty hks seventy pennies. Mary has sixty. Does Betty have more pennies? 
IJdw many more? Which number is* greater, 70 or 60'?- How much greater? 

\* Ann has 3O blocks'. Elizabeth has hO. Hoes Ann have more blocks? 
' Does Elizabeth have more than Ann? How many more? Which is greater, 

-50 or ifO? How much greater? 

• Repeat the same procedure using bundles of ten. Emphasize the number tliat 
is less than another^ • . * \ ^ 

1, Eddie has twenty sticks of candy. Leon has ten. Does Leon have 

feVer pieces than^ Eddie? How many fewer? Is 10 lesg^han 20? , 



Ho*/ much less? 



~2. Sue made 3O --Jumps with the Jump rope. " Jan^ Jumped 20 * times. - V^P. 
Did Sue make fewei;^ jumps than Jane?' Did Jane make fewer Jumps 
than Sue? How many fe^yer? Is 20^ less than 3I)? ,How much less? 

3. / Char li%'* s* team hh^ UQ, people \xp to bat durlp^j ihe boll gatrfe. Jimmy* s ^' 

fteam had 3O. Which team had f'ewer chances to mjike a hit? How many 

fewer? Is 3O less than UO? How much less? 

. W ^ ' ' 

if, Kitty knows 60 people. Wanda knows »50. Doe^^ Wanda know fewer 

people than Kitty? How many fewer? Is 50 less than 60? ' How 

much less? ' » 

FURTHER ACTIVITIES ' 
— ■ . , 

1. Name a number that is a multiple' of ten but less than one hundred/ 

Ask the children to use btindles of ten to repfp^ent a^nurab^ greateV;;;^^^^^ * • 
'than cr less than the number named. 

. % *\ 

2* Divide the class into teams. Idake it clear that. only numbers riaiaei 
by sets of ten are tc be used. Alteraate in calling on members of 
the two teams to name a number that is either greater than or: less 
than 20,^, 60-/ 3O, etc. 

'A : ' 





&Jft;. .BACKGECyjlID 



^ ' Chapter U , * ^ • 

lOTRODacjnroil TO addition suBTRAcyioir 



p-^.',. , 'Mhe .union of ai8j6iiit sets is the haslet for the concept of addition. , 
•*^:g.^vX;. V^,. i \ ^ ,\ . V- ' o 

\ 0^^ to another, is the set consisting of all objects vhich* belong 

txS, tb'.eiti^r ,set» In "yovu?., classroom, if the. ^^;t/o& hoys is joined to thi^'set 

:9'^.\p''?}-^Pi the res\xlt«is the ^6t_of all children in yoxar clasal:oom» This 

. -set 1^* called the union of tjie two sets Joined* We irfsy represent two sets 



;jjh; the flannel board, and'r^hink of jajMng the first set to l5ie second, 

Or of joining .the second set to the first. Of course, the sgme set res\ilt& 

so ve may say that joining or union is coimirut^tive. This fact* serves later 
^ ^ ^ . ^ ^ 

to show vs that addition is comrmitative ♦ . ^ . ^, 

!&ie idea of joining sets'^underlies the arithmetical IdeaSSf addition . . 

; In a classroom, if set of all^'^S ars^ 1 s_j oinetL to* the set of etll girls, 

t^e result is4the se-f^bf all children. Theriumber^bf girls pl\is the number 

lA' - \ , • ' • . • — ^ 

f<\ pf boys is eiiual to the nmber of' children. Thus 2+3 is by definition 

, the number of members*>in 'the set obtained ^ joining a set of 5 to a se^ 

^-'^ * of 2.^ TJiere is on^ complication. The sets which we join must haye^no /" 

memberp in/:ommon» We call, such sets disjoint * ' Thu>. the set con^sting of 

/ * ^ ^ John an^-Mary has ^2 members,'** ■ ' i 



the* set consisting t>f ^ 



^ . *' .'Mary, Sue* and Jane ha*s 3 mejribcrs, 

bui the set obtained by joining thfese two sets, which consi'^ts of 

John, Maiy, Sue, and Jane,, does not have 2+3 members. 

It:^ . tie trouble is that Mary is a member of,b(^th sets, and the sets are not 

dTsjo^nt* The distiftction between disjoint sets and sets that are not disjoint 

ne^ed at>t be pointed Tjut t6 children. The u^e of manipulative materials ^ 

and/or plAiires to rep i-e sent the members of sets in&^ores that the sets will / 

be disjoin^,. Conse^t^v^y^tiyy the problem will not exist^for children at this V 
^ ^ . * - -v. • ' ' 

gra^e level and will not "be.brqught to their attention until later in the 



\ i 



cu2*rioul\ua. 



/ Joining a set bf 2 elgmonts to £ set of 3 elements alvfays giVes 



the sane set as joining t^^e set of 3 elements to- the set of 2 elements* 
/Consequently 2 + 3 =^ 3 + 2.^iinilarlj, 1^ + 1 = T+U, 5'»-7 = 7+5, *' 
and so on* We** say that the operation of addition' is commutative ♦ 

We Vish to make very ctcrcfr^the sense in which equality and .the eqiials 
sign, (=), are used^in mathematics,* We write, for example, 3 + U = 
or 7 = VII, because "3 + h'\ . ^'J" ,and "VII" are all names for-tjie 
same thing, the number seven. Any statement of equality ^means ,that the . 
symbols to the left of the equals symlJ^and the symbols to the T$ght ^f, 
the equals symbol are names for the same thing. A number, like a person, 
inay have many names ; All of the following 

7, 3 + ^, 5 + 2, 8.-1, kj^T, y^,"^VII 

are names for the number seven. The reason we adopt this meaning for 
equality is thai we always want to be able to substitute equals for equals. 
Xhus, for example, if we /know that 6 = 3,* vej:an infer that th^ sum 
of 7 and 6 is thel sum of 7 and 3 + 3. 

Addition, which ve denote is an ' operation . If we .apply the 

operation + to a pai^ of numbers> say 3 and the result is 'another 

number, 3 + or .7.^ write 3 + ^ = 7 beca>ise "3 '+ h''^ and "7V 
• ' are names for the same •lumber. It is^Also true that 3 + 4 = 6 + 1, and 
indeed, if ^"e ask a c^ild, "What is 3+4 equal xo?" then all of l^he ' 
. following are correct answers: 7, 6 + 1,- 3 + 4 + 3. The procedure 
which we call addition really amounts t9 finding the coifinon namQ, a name 
not involving +. .For example, whence ask that 3 and 4 be added, 
we want the common name 7, not the name 3 + ii or 2 + 5; etc. 

We say that one set* is a subset of another if each member of the first 
is a member of the second. The set of gir^s in a classroom is a subset . 
of children, and the set of all tricycles is a subset of the sefof all / 
toys* The set donsistj.n^ of JchQ and Mary is not a subset of the set of 
& all girls because John does not belong to the set of girls. 

Let us list ai; possible subsets of the set consisting «of an 'apple and 
an orange. It is clear thart'^ there are twor subsets which have just one 
membe};^, each ; the set 'consisting of the apple and the set consisting of 
the orange* Are there otjier subsets? JVhat of the empty set? Is it true 
^ that every mejnber of *the, empty set is a member, of the set consisting of an 

apple and iva orange? If not, t^nen some member of the empty set must fail 



to belong to the apple -and- orange set, and this is impossible since the 

-emgit^ set has no member. Ve mxst therefore agree that the empty set is 

a subset of the set consisting of 'aii apple and an orange, ar^d in fact 

that the empty set is a subset of every set. (Later ve will relate this 

to 'Statements like 5 -0 = 5.) finally, we may ask if this apple -and- orange 

set Is, a, subset of itself, ^s it ^^i*&)^hat every member of the set consisting* 

j^f an apple and an orange belongs to th^ set consist^ing of an apple* and 

an^oranget This is obviously true, so we agree that the apple-and-orange 

set is'a subset of Itself. In fact, every set is a subset of itself. 

\% will 'rcslat^ this fact to statement's li'ke 7-- 7 = 0.,) 

Sijppose we are. given a set and a subset ^f it and^we remove the .subset. 
The remaining set consists of those objects wh ch belong to the original 
set but not to the sublet. If we remove the set. of boys from the set of' 
children in the ciassrobm, the remaining set is the set of girls. 

, <{8 describe subtraction in terras of 3removing a subset of a set: 5-3 
Is the number of members m the remaining set if a set of 3 elements is - 
removed from a set of 5 elements. 'Thus, if John has 5 marbles and his 
older brother takes 3 marbles, then the remaining set has 5-3 members. 

Note that the operation of subtraction does not possess the commutative 
prq^^rty. ' That is, a-bj^b-a. Since the child at this time is restricted 
to the set of whole numbers, an equation s^ch as 3-5 =Q cannot be 
completed. Subtraction is defined only if b is less than or equal to a.^ 

Despite this lack of comjs^utativity there is, however, a close relation 
between addition and subtraction . If we join a set to another set and 
then remove it, the remaining^ set is just the original or "starting" set. 
If we remove a subset from a set and then join it to the remaining set, 
then we again have the original set. We sometimes say that joining a set, 
and removing the same set, are inVerse operations, in the sens^e that doing 
these in succession to any, set always gives back the original set. Tliis 
^«ict about manipulation ^f sets shows us something about addition and su^- 

i 

traction. If we add 2 to a nxamber and then subtract 2, we have the 
original number. If we subtract 2 and then add 2, we again'have the 
original number, ' Ttixa:^, adding 2 and subtracting 2 are inverse operations, 
in that doing these in succession to any number always gives the original 
number. Of course,' - !iing ^ and subtracting k are also inverse operations, 
and so on. ^ 



Thjere is one matter of notation which need to be made clear. In some 
of the eqttations in this chap-^-er w6. have left boxes for the children to 
write in (for example, . 2 + F] =5). These boxes are nothing more than 
places for the children to write; they are not interpreted as placeholders 
or variables' , as is the case in some of the other mathematix:s programs. We 
introduce variable notation in the second grade, where we write, for example 
2 + n = 5. 

L 



OBJECUVE ; To introduce the operation of Joining and its commutative 
property, . . ' 

VOCAHJLARY ; Join. 

BACKGROUND NOTE ; . ^ 

If one set is joined to another, the result is the set whose members, 
are those things which belong to either of the sets. This is ^'reparation 
"^or the concept of addition. 

MATERIALS : Materials for flannel or magnetic hoard demonstration; beans 
bottle caps, buttons^ blocks, and spools. 

SUGGSgEBD PROCEDORS ; 

After the children are familiar with the ideas of set^and member, they 
should be ready to understand the concept of join. Some will understand 
the ypifd as they have heard rt used in other situations. 

You might start with a demonstration at your d^k, at a low table, 
or on a flannel or magnetic board where all can see. On one side of the 
tajle, place a set of ten or fifteen various si zed,jiUitor*s and on the other 
side a set of blocks, ailother kind of material, or another seo of buttons 
which can be distinguished from the first set. Each set should contain 
too many members to be coxinted quickly as no counting is wanted at this time. 

After the sets have been described by the children* proceed somewhat 
as follows: 

We will move this set of buttons over to JOIN it to the set of blocks » 

When we j ^in these sets, we have a new set , 

What arc thQ members of this set ? (Buttons and blocks. ) 

Touch a member of the set formed by joining the set of buttons to the 
set of blocks. 

Is this button a member of the set of buttons ? ^(Yes. ) 

Is this button a member of the set of blocks ? (No. ) 

Is it a memoer of the set of buttons and blocks ? (Yes . ) 

Is each member cf the set of buttons a member of the get of buttons 

and blocks? (Yes- ) 



Is each member of the set of buttons and block s 
a member of tl^e s^.t of buttons ? (No.) 

Discuss several oth^r members of the set in a similar manner. Througn 
this discussion the children should be helped to understand that each 
membei' of the new set (buttons a. blocks) was a member of either the ^ 
set of;. buttons or the set of blocks and that each member of the set 
of buttons and the set of blocks is a member of the new set. 

-Move the set of buttons back to its original position. 

Nov let^s move the set of blocks over to ,1oin 
the set of buttons . 

fflien we .join the -^set o^ blocks zo the set of 

buttons , we have a new set. ' ^' 

What are the members of tliis set? (Buttons "and blocks. ) 

How is this s^t like the ^et we had when we joined 

the set of buttons to the set of blocks? (it has 

the same menSbers,) 

You should follow the same proce'S\n*es using a variety of materials*., 
_ilicpba5lfeJ;he_ideas_.that one set is joined to the other to form a 

new set; each member of the new set is a meiriber of one or both of the 
^ets ^joined; the order of joining the sets does not change the new set. 

We have our set of books about animals here at the 
library' table * 

On-my desk is the set of new animal books that I got at the 
lil^raiy today . 

you bring the set of nejpy books and join it to 
the set here at the table ? 

How would the new set be different if we took the set 'of 
animal books from the library' table to join the set of 
books on rg; desk ? ^(No difference.) " 

y\ ' 

You may prefer to use the following activlxy the^day after introducing 
the concept of joining • See that t^acn chilcx ha»^ a set of spools and a set 

of beans or other oets of two different kinds of material on his desk, one 

t' 

set on each side. Again l*ave tcJo many members In each set to be counted 
quickly. . ' 



2} 



Piit your right hand on the ^et of beans on your desk . Nov move this 
I set over to join the set of spools . 

I What is the new set on ^ j^o;ar desk? (A set of beans and spools.) 

I Ask the ^children tq'pick \Q) a member of the new set which was not a 
jjexnber of the set of beans. (A spool.) Pick up a metciber of the new set 
l^hich was not d member of the set of spools. (A boan.) Ask the children 

to pick up a member of tiie new set that was not a member of tlTe set of 

I* 

(bpans or tl-e set of spools. (None.) 

f ~ • . - 

Ifove the set of beans €uid spools back where they were when the lesson 
'started* This time, move the set of beans over to join the set of spools. 



' s^"^ do we have vh^n we join a set of beans to a set of spools? 

(a set of beans and spools.) ^ 

How is the set like the set we had vhen we joined the set of spools 

to the set of beans . (The menibers of the new set are the same as before, 

Eniphasis is made here on the idea that the order of joining sets does 
not affect the new set. • 

FURFHER ACnVITUES u 

Use sets of children to illustrate that the order 'in which the sets 
are joined does not, ai-'fect the mt,mbership of the new set which is formed. 



) 
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JOIHING Sli?rS AND- COUHTING 

OBJECT! V2 ; To prepare for tue operation of addition by introducing the 
joining of sets in association vlth the spoken names of 
numbers 0 through 9 • 

VOCAHJLARY t (Review.) Joining, menber, set, empty set, set with 
one member. 

SYMBOLS ; 0, 1, 2, 3, k, 5, 6, 7, 8, 9. 

MATERIALS ; Materials for"^ flannel board, sets of small objects j ^ 
perception cards (see instructions under Farther Activities), 
a box of ^smali objects for each child. 

SUGGESTED PROCEDURE : 

V As a pre -addition activity, you will find it useful to establish an 

understanding of joining sets and counting, counting botH the sets with 
which they started, and the resulting set. An introduction by means of 
a flannel board demon'stration follows. (The same procedure, with slight 
modification,, is applicable to' chalkboard Illustrations,) 

Place a set bf objects on the flannel board and have the set described. 
. (Example: set of apples', set x>f r^d apples, set of 5 apples.; ' 

Identify the number^s^of the set and place the set to one side of the 
board. On the other side ^f the board, place another set* (Examole:, set 
of 3 orange's.) Identify the numt)er of this set as you did the first. 

We now ' have a set of 5 apples on o\xr board and a set of ^ oranges , 
t Let's put the oranges with the apple s . 

VAiat have we done to the two sets ? (Joined the set of oranges to "the 
set' of apples. ) 1 ^ 

We began with a set of '5 apples and a set of ^ oranges . 
How many members do we have in the new set that we jvtst made by 
joining the two sets? (8.) 

By ;noving the set on the flannel board, the children arv- able to see 
the Joining of the separate sets and formation of ^he new set.^ * 

♦ After the children are familiar with the verbal presentation, cards wi.th 
numerals written on t'bem, une numeral per card, should be placed on the 
^flannel board or table during the discussion and the appropriate card 
displayed after the number uf members of a given set is identified. 

O 2:0 
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What is the number of members in the set of> apples? ( 5. ) 
Ifliat is the number of members of the set of oranges? (3.) ^ 
What is the number of members in the set of apples and 
oranges? (8.) 

Place the oranges on the flannel board. Then join the set of apples to 
the set of oran^jes and ask that this set be described, 

/ 

When ve_ join the set of apples t£ the set of oranges, what 
i s the new set? (A set of oranfecs* and apples.) 
What is. '^e number of members of the set of apples ? ( 5« ) 
Display the numeral card vith 5 vritten on it. 
What is the number of members y of the set of oranges? (3. ) 
. Display the numeral card " vith \i vritte n on it.' ^ ^ 

What is the number of members or the nev set ? ( 8. ) 
Display the card vith 8 on it .\ ^ 
Hpv is th^ set ve formed by^ joining the set of apples 
. to the set of oranges '' like the sot fonned by joining the 
set of oranges to the set of appjes ? (They have the same 
number of members. TJiey have the same members. We changed* 
ihe order in which ve joihed the sets but this does not change ^ 
• the set t^Hich is formed*) 

Place a set of h rabbits on the flannel board. Ask a child- to pame the 
number of members in the set. ^ Place a card with this numeral on the flannel 
board. Place a set of 3 kittens on the flannel board. Ask a child to 
name the number of members in the set of kittens. Place a cai-d vith this 
numeral on the flannel board. Ask a child to join, the set of kittens tt) 
the s6t of rabbits. 

What are the members of the nev set ? (Kittens and rabbits. ) 
What i£ the number of members in the nev set ? 

Place a .card vith this numeral on i_t op^ the flanpel boa;rd . * * 

A discussion such as the following may sejrve to evaluate hov weljb 
children remember which set had a given number of members. 

Remove the set of kittens and rabbits from the flannel boards and point 
to the car^ with the numeral 3 on it* 

What set had this number of menders? '(The set of kittens.) \ 



Po?.nt to the car^ with the numeral k on it/ 

What s et had this number of members? (The set of rabbits,) 
Point to the. card with the numeKAl 7 on it. 

What set had this number of members? (The set of rabbits 

apd kittens. ) 

\ » 

\ 

If had joined the set of rabbits to the set of kittens would we 
have the^ same number of members in the set of rabbits and kittens 
as in the set we had earlier ? (Yes.) > 

FURTHER ACTIVITIES ! 

1. Perception ceirds made by the teacher help to visualize the Joining 

f 

of sets. Several cards should be made for eacb number so that 
children do not merely learn to recognize a pattern. Magazine 
pictures pasted on heavy paper sire also useful. Some advertisements 
have excellent pictures and^are fun for children to find. They 
also enjoy making these cards themselves. Hold up one card and 
have the children identify the number of menibers. (identification 
may be made either by recognition dr counting, or a combination - 
df both.) Place this card on a stand and hold up another card 
using the same procedure, Join^ the two sets and identify the 
number of ' the resiilting set. 

2. Sets of objects such as books, -writing equipment, art supplies, 
and .blocks may be placed on a demonstration table. First, identify 

' two sets and join one to the other to form a new set. Remember 
to identify the number of members in each set as well as the number 
of member^,in the new set. 

Manipulative materials may be used at the pupils' desks to be 
• joined to form new sets. *^oceed as before, being certain to use * 
^ orally the number of both of the set with which you started and 
the resulting &e^. 

3. Use sets , of class members 11/ke ball monit^ors, errand helpers, etc. 
Join one ,set to another and name t^e number of the resulting set* 
(Example: ball monitors 2, errand helper *1, resulting set 5.) 
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An overhead projector, if available, is useful in developing 
this lesson^ It provides an excellent means of viewing the 
sets^ writing names, of numbers associated" with these sets, 
and showing the result' of joining one set to the other'/ 



I. 




^OIHI NG' SETS MP ADDING KUMBERS 



" ' SUG^gEBD PROCEDURE ; 
'■EEffiJibOK ACinVITIES; 



To develop, an understanding of addition. 

To use the term^plus and equals' and the symbols + i 

and « to writ^ equations. 

< ^ > 

Add, plus, equals, i^imiber, eqtxation. 

■ , . ^ " ■ \ : 

Set of books, set of blocks, large sheets of paper divided 
into three colunms for chart. ' - ^ 



Ask a oiiild to pick up a set of 2 books from the -shelf* Have the 
I' child place the books on the table, saying; that this is our firnt seTt. - 
- . Explain to children that we will keep a. record or our work and record this 



orf the 


chart. 








♦ 







Ask a child to pick up *a set of 3 books. We vant to join this set' 
to -ihe first ^et by putting these books with the books on the table. You 
should -then explain that 'you will record this number of books (set being ^ 
joined) in the second column of the chart. ' ' - ^^-^ - 

As the chart is develbped, continue to point out to the children that^ 
a numeral in the left hand coli&i shows the number of objects in the set 
we started with and a numeral on the middle column shows the number of 
olJ^ects in the set joined to the first 'set. Join the set of 3 ^oks 
to the 'b€t of 2 books » * ' ' ' ^ 

Ho^^^ many members ar^ , in the new set of books ? (5 • ) 

Record 5 in the right hand column of the charts -Explain- to the 
children that \his numeral (5) names the number of members in the new 
set when .^^he secotrd set is joined to the first set. Continue with other 
exajnples, recording the numbers for each r.xample on^the chart. 

2 Jl 4 5 
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^Wfike a drawing on tbe chalkboard like the one given below. 





What is the number of the first set ? (2.) ^ » ' 

}^ere should I write the nmneral that names this number ? (In 'the 
^' first bbx 02; column.) 

How many members in the second sgt ? (^,) * ^ 
^ere should I Vrite the nmeral that names this number? (in the * 
second "box ,or column . ) , 

If X Join these two sets , (draw a ring around the sets to indix:ate 
the union ) 4how m^y numbers w ould there be in tAe new set? j(6. ) 
■ Where should I' write bhe numeral that names this\num'ber ? ^,Jln 
the lasc box or column.) 

Yo\L may wish to repeat this procedure using other set j^epresentatiops . 

USING THE RJPIPg' BOOK , pages 116-117'. 

" ■ • . ^ / 

Page 116 is a teaching page. Have one child come to* the front of 

the* room wht^re page II6 is displayed. Point ta the set of trees* on th^ 

left. Ask " > * 

* 

How many ihembers* are l^i tlfi.s set ? ( 2 . ) v 
^ Where are you going to write the numeral that names this number ? 
(In the first box.) \ 

Please trace over the dotted numeral in the first box fn your book . 
How matxy members are in the second set ? . ( 3 . ) 

yhere a;re you going to write the numeral that names this number ? 

■ — ^ 

(in the second box. ) 

* Please trace over the dot^d nijtmeral in^the second box. 

If we Join these two sets , how many' members will there be in the ^ 
new set? " (5.) " 

Wne re are you - going to write the nmeral " that names this number? 
. (In the third box.) " ' ' 

* Please trace over the dotted numeral in the last box . 

Continue with the other two sets. Be sure the children record the 
information as it is given. < 

Use page 117 for independent work. ' * , 
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Continue witTi the information on the chart, 

• ^>Q^H at the record ' of ournybrk with the sets of books . 
We can use what ls < . vrltten to make an equation . 

In the ec^uation we say ^ " tvo plus three equals five". 
To the number 2 w^ are ADBp^G the number ^.^ 

* The resiilt ig- the number^ 5 . 

Extend the chart and write the^equation, 2 + 3 = 5 on the chart. 

i 

Tnts is how we write the equation . 
Continue to extend, other rows of the chart in a •similar manner. . 



a 

b-. 

c 

d 

e 

f 

8 



2 


3 


5 


2 .+ 3 




5 


1 


2 


3 


1 +■ 2 




3 


2 


0 


•2 


2 + 0 

— - * 




2 


1 




2 


1 + 1 




2 


o' 


h 


!» 


0 + k 






2 


1 


3 


2 + 1 




3 * 


k : 


0 


< 

It 


.U + 0 







Sopie times we need the same number s but they did not come iJi the 
same order (b and f,- e* and ° 

Soipe times the nximberyfor the new set was the same as the number of 
I members in the one of \he^ set§ (c, e, g). \ . i * 

Sometimes the number for the new set was greater than either of t!ie 
ol^her numbers (a, b, dt^ f) , * ^ 

The hiimber for the new set was never' less than either of the other 



numbers . 



SOLVING PROBLEMS 



\ 



Draw several of theee foras ( 



*) on the chalkboard- 



befote beginning the lesson. Provide each child with a set of blocks or 
other set objects. ' As each statement of tiie problem Is given, the children 
should represept the set. Ask for^he number of the set' and- where this 
niiineral shouJ.d be written in the forms provided for the equations. If the 
children answer in terms of the first, second, or third space ov mark, ask 
if they mean before i n after the plus sign jr before or after the equal sign. 
This will encourage the use of this language ai . help in the identification 
of these symbols. w 



Aniixony had tvo balloons. . 
Bfis father gave him tvo-more. 
Eov many balloons does he have now? 

^fi^y ' 2»* ate* three sandwiches for lunch. 



' ^Then she Bte 2 cookies. ^ 

^^'J'- . How aany things did shf eat? 

3^ Betty bought h new dresses one'Saj".. 
. * She bought 2 more the next day. 
1^1^ How many dresses did she buy altogether? 

Johnny went downtown. He bought 3 candy 'bars. 
Then he went^into another store end bought 3 inore. , 
How many candy bars did he buy? 

Part of ^e mathematics time an several successive days should be devoted 
to solving similar problems. Various children maj' be asked to write tl^e 
nxmerals for the equation as the other childre*^^ "show" the s^t objects 
oh their desk. In this way, 'the teacher will have an opportunity to 
^observe hew well individual chi^^dren have learned to make the numerals. 
If children can complete equations on th^ chalkboard, they will be in a 
"better position -to complete the work in the textbook successfully. 

gSgG !rHE PUPIL'S BOOK , pages 113-119. 

Work with the childi^m to complete page ll8- Be sure that the 
numeral that names the number of each set is recorded in 'the proper 
' space before considering the union of the sets. Those children who 
are successful may be permitted to use page 119 for independent woi'k. 
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^Si.^-^T'*, Erovide each child with a set of blocks or other set materials 



Write 



several ^uations, such as 3+1=0 , 2 + 2= Q , 5+0=0 



. etc.^-on the chalkboard. Help the children usts materials as an aid in 

cowpleting these equation. Working with concxete materials is essential 
\ e,f it provides every child wi^ a method for finding the sum. Encourage 
thei;: use, - 

. J|^^^^HEi^iOTIL«S BOCK, page 120. 

■mr'- • 



Provide set objects which the children can use to find the sum. 



'Pages 121-125. 



Use these pages for independent vork but provide every child with 



w 



it 



ffi-' a set^ ot pbjects. 



J 



^ The equations on page 121 ha/e beer* ar anged in'this particular 
sequence in the hope that children/rfho have not developed the concept* that 
a whole number plus one is equal, to the next whole number will do 6o. 

The sequence pages 122 and 123 also deliberate. Hopefully,, 

some children wilJ^J^b serve the pattern, \ 

The equations on pages 12if-125 should help children generalize the 
comrautative property of addition. Commenting that the order in which two 
numbers are added will iiot affect the sum is effective with some children. 
^Others will have tp observe this for themselves. 



Ct^i 



The experiences provided in this section are of an exploratory nature. 
ItTis not expected that children will necessarily master the basic addition 
facts that have been introduced. However, th:re is a big gap between the 
use of concrete materials and the abstract ^wc^^k. on the text page. The use 
of ^the text pages provided in this section are .suggestive of the type of 
exercises which may bridge this gap. Children will need a great deal of 
practice in using concrete materials to aid them in completing equations. 
You undoubtedly ^will want to provide ether worksheets suitable for the 
needs of your class or for individual members of the class. ^ 
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Teaching Page 




2 + 3= 




3 + 0 




0 + 6 




2 ^^f^ 




1 +3= 




I + 5 




2 + 4= 




120 
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5 + 
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+ 




7 + 




'4- 




+ 
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2 + 




2 + 2 




2 + 3 




2+H-= 




2 + 5=7 



2 + 6 = 




2 + 7 
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3 + 0 = 




3+ 1 = 




3 + 2 




t .... • 



3 + 3 





3^+x4 




3+5 




3 + 6 
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2"+ 3 = 




If?---: 



1+ 1 






I + 2 = 



3 + 2 



1 4-4 



4 + 2 
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2 + 5 = 7 




+ 



0 




6 





5 + 2 



0 + 5 








1 






1 = 






1+5 = 
















125 



'-3 



%u6 




'4 



{OBJECTIVE ; To introduce the idea of subset of a set. ' I 

"-"^ ^^ yOCAHJtABY ; " Subset; (review) set, collection-, meiriber. ^ < 

. . - .Oae^ set is a subset of a second set if each member of the fir^t set is * h 
IwJ^^^^^r-^^^ the second. Thus the set of all j dogs is a subset of the set ^^^j 

.-M^X'i- ,.of l^all fuiinials because each dog is an animal J but the set of all animals , 
Wm''\s . '%§::'^P^ ^ subset of the set of all dogs becaufee there are animals which 1 
dogs. This lesson is preparation for the concept of subtractiSn, 
' which we yill describe in terms of removing a subse^t of a set and identifying 
; ; tlie -number of members in the remaining sec. , ' 

. ^iA&RIAI^ : Sets of objects, materials for flannel^oard, displays, colored 
^fX' '''^ • ' / 

construction paper (several sheets of "different colors). Jars ^ 



of multi-colored beads, rhythm instruments, sets of , play dishes* 



' ' SUCX^TBD PROCEDJRB ; ' ^ \ ' . , * — ^ - S JL 

^ . PRB^EOOK ACTIVITUSS: ' ^ ^ ' v 'V -. r i X ^ ' ^ ' 

1^^;: " The concept of* a subset of a set may be de-w^lpped aastolJo\|p:* ' \ / 

i^" e^Qh member of the set childrerTTn ^;qr room raise 

jPo all the boys have one -hand up ? * ( Y0s'O ' >s'*^Y^*-^ - 

&f . ' 2^ 2i2i g^^^s have one hand ij^? (Yes. ) ■ Vf'-.i^'*^-,-' 

E:!:?. Everyone / put his tiand dowr . ~ 



I^Vf Nqv^ let^ s have the girls stand . ; 

^ Is Jane a member of . the set of girls ? (Yes . ) 

r.'--^ Repeat this question about several girls; then ask the question inserting 
K^.' "a boy^s name. 

'^iK ' is. ^t^hael a member of the set of girls ?,^^ILo* ) 

if -. Michael is NOT A MEMBER of the set of ^girls . 

2£ ^^"^ g^t is h£ a member ? (The boys. ) 
' Will the boys stand? ^ * 

Repeat as with the girli5. 



% 

We ha ve seen that there i^ a set of >children in our room . 
* ^ ^^P- knQ^- that there is a set of boys^ and a set of girls . 




member ox tire; set of boys is a 
Afflc'the Tfeys, to stand'. agaijj. a Then, ask three 



of the children because every 
the set of children * 
children because evexy 
member of the set of children, 



children to raise their 



right/Banup;^^ , 



Tbm^ Billy ^ ' and J<?Htey feve e^cH raised their right han ^jf- 

rs of our set of boys? (Yea. ) 



in-" 



Af^ tK^se three bovs ; 
— "T" — ; — 

''' However i they ' Have ^theij* hands^Taised . ' 

call tl?e set gf boys 'in our class vith ^their hands raised a 
^SM3>feet. :bj^ ^)^e> ;yet«. 'oi; lb[oys in our class , 

R^6a"^.j^i^"4b^ the girl?: 



set of girls and set of 
girl^ hof<^lp^^l)06ksi set of ^^rls girls weaiing white shoes. , 

jDo not stop at only one 'stXcli 'activity (for example, raising thip right hand), 
|,^^ ^. vj.tyt leaving the i^reseijn that only by raising the right hand is a subset 
'^esci^ibed; l"^} '^Z ^ ^ ' . . ' - ' 

. » This *e^^<i'i^BQcaxj;^.be: d|velose'd further using the entire set of 
children and' de&Vi*^'i^^^ this set. , 

• At this point, yoxTipay wisj^,^ use eu chalkboard or flannel bo8a;d to 



develpg)^. further th^;; Idea -subset 'of 'a set. , 

Place a set of "fniit ppr^the flannel board. Talk abolft> the set of 
apples as being a subset of ^ruit, the set of pears as a subset, etc. 

It i^ important to have CDgperiences naming subsets whose ;nembers ^^re 
not selected on the basi^-ijf j^ize, color, or use, or children develop 
the misconception that a subset is a subset ti^cause tlie m^mUers belong 



together for some of these reasons. 
CAUTION: 



It is necessary to identify the set first before talking aboUt a cuhset > . 

' ' •// > 

of that given set. We do net define a sub set vithout a referenc^e ^i?et« ^* ' 



4 



J Place a set of materials on^he fi^^jinel boar^ 



J Hov can 



Hov can we describe this > set? (A set with seven member^^ A set 



of 



flannel objects. A set of a tree, a star, a cup, a cone, a kite, a 
mo.on, and a ball.) 

Is the set of a star and a cu£ a subset of the set of flannel 
board objects ? .(Yes.) \ 



223" 



W/'^^"^^ Is thd^et fc^'^^toli/l^.A^^ ilannel board objects? (Yes-) 

Is the set of a avlnfe eSiTfr^ sg^ge» ^^set -of the set described? (No.) 

. Etephastze that each mQm)Seif::p^ tTi^eub^set must be a member the 
fe::^.:^ . given set- ^.^ V-^'"' * 



Is the . set of a ball, a tree and V vatermeion a subset of the set 
/ of flannel board ipaterials ? (No.) . 

!rhen proceed with these questions. * 

^^t here any member of the set " cyg- , cone , kite " that is not a merbir 
*\ of the set of flannel bbard objects ? (No.)» * 

* set "cu£,. cone , kite " a subset of the set j£ flannel board 

. objects? (Yes.)* ' * ' . . 

Yes , the set "cup,- cone , kite is a subset of, the set of flannel 
boafd objects . • ^ 

Is there any laember ' bf the, empty set that is not a - member of 
the set of flannel board objects ? ^(Ho, ) 

Is the empty set a subset of the set of flannel board objects ? (Yeb.) 
USING THE PUPIL'S BOOK , pages IgS-iS?. 

These pages are class exercises. ^^fter identifying the members of 
the set, make a ring around the letter vhich names a subse£ of the set in 
'the frame at the top of the page. 
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Exhibit a set ot objects on the flannel board. Identify the number of 
fflembers of the set. Place this numeral on the flannel board. Place a 
piece of yam around a Subset of the set of flannel objects. Ask the 
children to nauje the nAber of members in the subset. Place the numeral 
for this number on the JcLnnel board* Be certain to indicate that the 
set is a subset of it^ldby placing the yarn around all the members of 
the set and asking for the nn^eral that names the number of this subset. 
Similarly, indicat** that the ec^^ty set is a subset of every set by placing 
the yam in a ring on the flannel board without any members within the ring. 
Ask for tne numsral that names the number of members in this subset. Pla^e 
thi^ nuaserol on the flannel board. 

After this experience, children shoiiLd be ready for the following 
independent work: 

Distribute set^ of small objects, nine or ^ess per chilf^. Give each child 
a piece of yam. Ask the children to use the yam to make a ring aroirnd 
a subset of the jet cf materials on the desk. Give each child a half sheet 
of paper which has been labeled: 



Set 



Subset 




Tell the children to record the n imber of members in the set on his desk 
iinder set, make the ring tc show a subset of the set and then record the 
number or members In the sutset. Repeat activity, asking children to show 
other subsets of this set. 
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REMOVING SETS AND THE REMAINING SET 

OBJEOtiVE ; To introdi^ce the ideas of removing sets, the remaining set 
and the use of these ideas, 

VOCAHJLARy ; Remove; remaining set, ^ 

BACKGROmn) NOTE: 

This is further preparation for the concept of subtraction, 

MATEREALg t Ms^terials for flannel .board such as apples, bananas, oranges, 

pineapples, cherries, small objects such as z ticks and buttons. 

SaGGESTBD CTOCEIURE : 

PRS-^BOOK ACTIVITIES : 

On a table ^ place a set of beans with more members than can easily 
be counted. Tell a child to remove a subset of the set. When we remove 
a se*t, the set that is left is the remaining set. 

Pointing to the remaining set. 

These observations should be made in relation to the removing of a set 
and the remaining set: 

Each member of the set removed was a member of the set with which 
ve started. 

Each member of^ the remaining set is a member of the set with which 
ve .started. 

Each member of the starting set is a member of either the set removed 
or the remaining set, 

• On the flannel board, place a set of fruit containing six or sevem members. 
Ask a child to describe the set. It may be a set of fruit, such as apples, 
oranges, pineapples, cherries, bananas. 

Let Is pretend that we _ are going on a picnic today . 

We will each take a sandwich for ourselves and aomethin^^ to share with 
the wfeole group , 

On th4 flannel board Is the get of fruit which Pick brought . 
How mjxny members are in the set ? ( 7 . ) 
Jerry wanted some of the fruit to eat with his sandwich , 
Jerry will take some of the fruit from the set. 

Ask a child to take some fruit from the set displayed. 



0?hl8 i£ a set of fruit Jerry wanted to rat, 
l£ it a subset of the fruit ? (Yes?) 

When Jerry took the subset of fruit from the set of fruit , he removed 
it from the set * i 
What is the number of members in the set removed? (2,) 



^ Ask a child to describe the set remaining on the I'lannel board, (Cherj 
orange, apple^^ pineapple, and banana*) The remaining j;et is, the set that 
is left after we have removed a subset from the >^tartirig set, 

n I 
Is the remaining set a subset of the starting set? (Yes, because 

all members of the remaining set must have been members of the 

starting set.) ' 

Hov many members are in the remaining set ? (5, ) 




Call attention to the many situations in the schopl day experience 
which eould illustrate a set removed and the remaining set. where the 
starting set is the children in your classroom; for^fexainple, the set of 
children who went home for lunch today (the set r/movedL) and the set of 
children who ate lunch at school toda;>' (the set /remaining) . 
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^OBJECTIVKS ; To review the idea of removing a subset. 

To use number In relation to this set experience* 

VOCAHILARY ; Minus, subtract. 



'SYMBOlis: 



lACKQROUHD NOTE : «i 

Subtraction is described in terns of removing a subset: 7-3 is the 
number ot members in the remaining set if a subset of 3 members is removed 
from a set of 7 members* ^ We shall later consider other descriptions 
{which include the missing addend description). 

MATEBIALS ; Set of flannel cutouts, numeral cards, 0, 1, 2, 3, k, ' 
^ 6y 7, 8, 9, chart to display numeral cards, and set materials 

for the children. 

< 

SUGGESTED PROCEIURE : 

P^-BOOK ACTIVITIES : 

Form a set with 5 objects on the flannel b6ard. Display the set of 
numerals and ask if a child can find the card for the number of members in 
the set. Place the card on the left at the bottom of the flannel board* Ask 
a child to describe a subset of the set. Remove the subset and place it on 
the flannel board apart from the set with which you started. 

Ifoy many - members are in the set that was removed ? ( 2 . ) 

Ask a child to find the numeral card which tells this number and place 
it on the flannel board at the right of the first card. 

What do call the set that is here (indicate the part that was not 

moved )? (The remaining set*) 

How many members are in the remaining set ? { 3 . ) 

Ask another child to find the numeral card for the number of members in 
the remaining set and place It one the flannel board at the right of the other 
cards,' Review the meaning of the numerals and their placement. That is, 
the first numeral represents the number of the original set; the second, the 
number of the subset removed; and the third, the number of the remaining set* 



Drav a chart with three columns on the chalkboard and provide each 

child with set materials. Ask the children to make a set of 6 menibers. 

Ask where this nixmeral should be written in the chart, (in tbe first column. 

Becord the nvuneral and i^ell the children to remove a subset of two. Ask 

where this numeral should be written in the chart. After recording the 

^ V 
numeral in the second column, determine the number of members it^ the 

remaining set. Record the numeral in the third column • 

• ^ Repeat this process with several other sets. Various childrenXpay be 
given, rn opportunity to record' the numerals. 




USIKG THE PUPIL»S BOOK, page 128: 

Since the number of the subset to be removed is not indicated in/ any 
way, the^ teacher should work, with the children to determine the number of 
members in the set, then name the number of the subset to be removed (hny 
number less than the number of the original set), and ask for the number^ 
of members in the remaining set. It is im(pprtant that the children name 
the number in each situation and record the numeral in the proper space. 

Children may indicate the subset to be removed by either ringing the 
subset or making an X on each member of the subset, - 
Page 129: 

In each box, the number of members in the subset to be removed is given. 
The children are to record in the space provided the number of members in 
the original set and then ring or mark out the subset to be removed. After 
recording this numeral, record the number of members in the remaining set. 
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Repeat the procedxire oiiggested at the ^beginning of this section. Then 
contlnve. 

!Rie nutterals at the hottom of the flannel hoetrd can he used to make 
an, equation . 

Ife are > suhtracting the hynher 2 from 5. 
The result ie the numher 
^^Jil 5 lalnus 2 equals' ^. 
Vfe vrite the equation , ^ * 2 ^ 3 . 

As a review you migjit ask children the following (questions: 

Which set has 5 memhers ? (The set we started with.) 
Which set has 2 members ? (The set we removed.) 
Which set has ^ members ? (The remaining set.) 
What is the equation ? (5 minus 2 equals 3.) 

In f\irther development of this lesson, the numerals should be recorded 
on a chart similar to that used previously. The first column is for the 
^\anber of members in the starting set; the second qolumn is for the nuniber 
of;^ members in the set that was removed; and the third column is for the 
nuI^^r of members in the remaining set. Write the equiation which corresponds 
to each experjlence. Tl-jie completed chart might look like this: 



Set 


Set - 
removed 


Remaigiiig 


Equation 


5 


2 


3 


5-2 = 3 


* 


1 


3 


I; - 1 = 3 


2 


2 


0 


2-2 = 0 


3 


1 


2 


3-1=2 



USING THE FUPIL»S BOOC , pages I3O-I3I: 

Direct the children to identify the mjimber of members of the set. 
They are to indicate the subset to be removed by ringing or marking out 
the members of the subset. They are to write the ntimerals which would 
be used to make a record. Then ask the children to complete the equations. 
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USIHG - THB HJHL'S BOCK, page 132: ' 

Provide ^ach child with set materials. .Work with them as they use 
these materials to complete the equations, e.g., display a set of 5 and 
remove a subset of 1 to deteinnine that the remaining set has \ members. 
Do not permit children to attempt to con5)lete equations unless. you are 
positive they can manipula^ the materials correctly. 

These pages are suggestive of the type of worksheet that will bridge 
the gap betwec*a the maxiipulation of set materials and ihe abstract work 
on the text page. No doubt you xdU want to make other worksheets of a 
similar nat\ire at any one of these stages.' Bo not \ariQer estimate the 
value of using concrete materials as an aid in co2i5)leting the work on 
the page. The child who can use the materials correct^ even though he 
cannot yet work at the abstract level has a treinendous advantage over the 
child who cannot. The former has a strategy for completing the page, 
the latter hasn't even .that. 

In addition, the use of Concrete materials enables the teacher to 
observe if the child understands abstractions.* For exaii5>le, the child 
who sees the equation 6 - 2 =Q and displays a set of 6, removes a 
Get of 2, and writes U in the frame, obvious3;y understands this 
definition of subtraction. In contrast, a child who does not understand 
and has not differentiated between subtraction and addition migjit very well 
display a set of 6 and then ^ set of 2 with the resiiLt that he writes 
8 in the frame. . , 

It is not likely in the first introduction to subtraction that many 
children will be able to do the abstract thinking without the se^objects. 
Do not v^Jrry that children need these materials. Insist that they^ use 
them \antil you are confident that the ne- i no longer exists. 
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' 6- 2 =^ 
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2- I = 




5-2 = 




I- 



7-5 = 




4-6 
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'jEURTHER ACTIVITIES: ^ 

1# Disti^ibute sets of ssoall objects, -Display the numeral 7. Ask 
each child to "show" a set with that many members on his desk. . 
Display the .numeral K Ask chj-ldren to ren»ve a subset vith 
that many members from the sets on their desk# »k 

Hov Tp^ny members are in the remainimt set ^ (3» ) r 
Display the numeral 3* 

What is an equation that describes removing ^ subset 
vith h members from a _set vith J members ? (7 minus^ 
k equals 3*) ^ 
' Write the equation on the llac^oard. Emphasize "^^le placement of 
^ the minus and equals symbols, 

Continue %dth these procedures' using other numerals. VariS^ 
children may be asked to write the equation on the chalkbcmrd. ^ 
This enables tlie teacher to note those children who are nott able 
to place the symbols correctly. 

2» To implement work with removing a set, have the children imagine 
a birthday cake with 6 to 9 candles, for ill', trative purposes 
8 will be used in the discussion here. Plece^numeral cards 0 
through 8 in a box. (cards.^ 0-6 if'b cakdles, etc.) Draw^' 
tt card from the box and show it' to the childreii. Tell them this 
Is the number of car*dles which you were able to blow out with one try. 

Identify the number of candles which would still "be burning, (if 
neceseary, a row of candles with detachable flames might be placed' i 
on the flannel board. When the^ nOmber indicates hov many are. 
blov]^, out is shown, that number of flames could be removed,) Each 
experience should be followed by writing an equation. 

A chart can be made for these experiences to shov the different equations 
which were formed. Then when a child draws a card which has been drawn 
earlier he can be asked to find the equation which rt^resents this. Only 
the different equations would be added to the chart.. 



fERlC 



80LVIKG PROBLEMS 

Use sets of object? and dramatisation in order to solve these problems. 

give rabbits were in my garden . 

Two rabbits hopped avay * 

Then hov many rabbits were in ny garden ? 

What is it that vfe want to find out ? (How many -rabbits are in the 
garden afi^r'some go away.) 

Yes, the question is, "HOW MANY RABBITS h'EEfE LEFT (remained) IN m 
GARDEN after some hopped away? " 

Describe the first set you heard about when I read the story * (A set 
of 5 rabbits in a garden*) 

H9>ve a child use materials on flannel board to show a set that matche 
the set of five rabbits. 

What happened t^ this set of rabbits ? (Two rabbits hopped away.) 

Ask a child to show what happened using the objects on the flannel 
board. Discuss the set of three members that remains after the subset 
with 2 members is removed. 

jPo you know the answer to xhe problem ? 

What i£ ? (Some children may answer, "Three.") 

Ask if the answer ^ ^ 3 ? naming whatever materials were used to 

represent the rattlto. Bring ::ut again that we are answering the question 
"H< w many rabbit., remained in the garden?" We use these materials to help 
us find the answer, t-ut the answer is, "There are still three rabbits in 
i^' garden." 

What equation can be written about this story ? - 2 3«) 
Otnei prcbl'^jm.v t: be developed in the same way: 

1. Seven birdr. vr r--^ rlttin*^* in a tree. 
F ^or ' *' tho.^e rl- iz l^ew away. 
H- V tr^iny \ir\o '«^^:o/<till sitting, in the tree? 



Z i 7 



Mark had 5 cents. 

He gave 4 cents to Father. 

Then bow many cents did Mark have? 

Mother baked eight cookies. 

She gave three of them to Susan. 

How many did Mother have then? 

Judy had 9 pencils^ ^ 



She lost 2 of these pencils. 

Tnen how many pencils does Judy have? 



